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PREFACE TO THE FOURTH EDITION 

This book 1ms been carefully revised for its fourth edition, and maii\ 
alterations and additions made. Tor convenience of reference these 
may be listed in the order in which thej appear Xew articles have 
been written on tlie following subjects Icterus gravis neonatorum 
with erythroblastosis} epidemic catarrhal jaundice, the cliromc pneu- 
monias, adenoma of bronchus, chronic milmrj tnberculosis, btemor- 
rhagic concussion of the lungs (blast injury of the lungs), paroxjsmaJ 
flutter of the diaplirngm, gastro colic fistula, non penetrating injuries 
of the heart, thrombosis of the axillary vein, prolapsed intervertebral 
disc, intracranial aneurysms, cerebral concussion, the crush syndrome, 
Iland-SchQller Christian disease, epidemic myalgm, familial periodic 
pamljsis, onchocerciasis, frost lute, and poison gases 

The following sections have been largely or entirelj rewritten 
The treatment of acute dilatation of the stomach, the treatment of 
congenital pyloric stenosis^ the treatment of hscmatemesis, the etiologj 
of bronchiectasis, primary carcinoma of bronchus (formerl) called 
primary carcinoma of the lungs), the sulphonamide treatment of 
pneumonia, the treatment of bronchopneumonia m infants, tumours 
of the lungs, congenita! cystic disease of the lungs, dermoid ej'sts of 
the lungs, hernia of the diaphragm, the effort sjmdrome, angina 
pectoris, the fading heart, the treatment of pneumococcal and menin 
gococcal meningitis, the treatment of M^mdre's sj ndrome, the ctiologj 
of sciatica, uricmia, rheumatoid arthritis, rheumatoid and ostcoarthntic 
spondylitis, the treatment of diabetes melhtus, the treatment of 
Graves’ disease, the etiologj of tetany, suprarenal tumours, the treat 
ment of Addison’s disease, the pituitary and sex hormones, the 
treatmentof amochiasis, the treatment of enterobiasis, tnchimasis, and 
the treatment of barbiturate poisoning 

Notes have been added to the following subjects Gastroscopj, 
harmangioma of the intestine, hepatic disease ns* a cause of spontaneous 
hj-poglv cvmia, the harmful effects of the habitual use of liquid parafTin, 
the Krukenberg tumour, Caneato’s disease, tomography, oxygen and 
helium inhalation in asthma, the Pancoast tumour, pnmarj epidemic 
Virus pneumonitis, the Mantoux test, sarcoidosis, extrapleural pneu 
mot!iorn\, tlic Semb thoracoplastv, sjstolic clicks in pneumothorax, 
gomenol in the treatment of spontaneous pneumothorax, maternal 
pulmonary cinliolisni due !o amniotic fluid, X ray kymography, the 
Scalenus anticus symdrome, the arm to-tonguc circulation time, 
systemic venous blood pressure, cystic medial necrosis of the aorta, 
Kondoltfon’s operation for non flianal elephantiasis, clectro-cnccplialo 
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grftphy, acute siibdural hffimatoma, the Guniain*Barr4 syndrome, 
spinal arteriosclerosis, automatic tidal drainage of the bladder, jelly 
nj'stagmus, progressive hj'pertropbic neuritis, the \ise of dried serum 
or plasma, estimation of prothrtBnbm in plasma, harmorrliagic throm- 
bocytha'mia, tlirombocytosis, sternal puncture, blood grouping, sub- 
aaite leuktcmia, quinine in the treatment of myotonia congenita and 
myotonia atrophica, jaundice in glandular fever, pituitary diabetes 
meliitus, steatopygy, local paoatrophy, exophthalmic ophthalmoplegia, 
masketl hypothjToidism, and the Laurence-Moon-Bicdl syndrome. 

Other additions include the therapeutic use of j Nicotinic acid, 
riboHavin, SulpliatIiia 2 ole, Sulphadtazine, Sulpliaguanidine, vitamins 
B,, E, K and P, Bilein, Doryl, heparin, sodium diphenyl hydantionate, 
Ephynal, calcium mandelate, acetylphcnylhydrazine, Veritol, pamaquin, 
suramin, Neostam, stibophen, ^prokol, gentian violet, picrotoxin, 
and tetanus toxoid. 

Two figures and one illustration have been added, and six figures 
omitted. 

Slinor alterations include a revision of the nomenclature of the 
bacteria and worms. In accordance with the suggestions made in the 
British Pharmacopoeia, doses of solids have been expressed as grains 
and ounces, and of fluids as minims and fluid ounces. The folloiring 
abbreviations have been adopted for therapeutic rnensurements ; 
Grain = gr. Ounce oz. Minim » m. Fluid ounce fl. oz. Kilo* 
gramme = kg. Granune « G. Milligramme « mg. MilliUtre (cubic 
centimetre) « mil. 

Proprietary preparations are distingukbed by a capital letter, and 
the similar B.P. preparation, when available, is included in brackets. 
A capital letter is also used at the beginning of a prescription. 

I wish to thank 3Iajor A. Willcox, R.A.M.C., and Dr. R. tVyburn- 
Mason for their help in reading through the sections on Heart Failure 
and Cerebral Aneurysms, respectively. Dr. Geoffrey Cohen tindiy took 
the photograph for Fig. 48, I should like to take this opportuiufcy of 
expressing my thanks for the letters of encouragement which I have 
received, and for the numerous suggestions as to alterations and 
additions to the text. All of these have been carefully considered and 
very many adopted. 

The way of the publisher under present conditions is beset with 
difficulties ond hemmed tii with restrictions. Despite this, Sfessrs. 
J. & A, Churchill have never failed to smooth the author’s path and 
render tolerable his task. 




G. E. BEAUMONT. 



PREFACE TO THE FIRST EDITION 

It lias been my endeavour to produce a text book of medicine 
wbidi IS not too long for the use of the student preparing for his final 
examination and which will also be of assistance to the general 
practitioner The ideal aimed at has been to mclude the essentials 
of medicine and to omit all extraneous matter, to give the student a 
clear account of the essential features of each disease described, and 
to supply the practitioner with information as to the investigations 
required to establish the diagnosis m any particular disease, together 
with an up to date account of a definite line of treatment 

Special attention is directed to clinical findmgs Several detailed 
diet sheets are given, such as those suitable for the treatment of 
pneumonia, typhoid fever, diabetes nephritis, gastric ulcer, obesitj, 
constipation etc The appropriate dosage, prescriptions and metliods 
of aclmmistration of drugs are included m tlie treatment sections of the 
various diseases, ov er one hundred prescriptions being given in full No 
effort has been spared to bring every article up to date, to illustrate 
them with cxplanatorj diagrams, figures and temperature charts, and 
to connect them with cross x^erences A senes of diagrams, illustmtuig 
the anatomj and physiology of the parts concerned, has been introduced 
into the chapter dealing with nervous diseases, so that this dilTlcuIt 
branch of medicine ma) be more easily understood The old anatomical 
terminology has been empJojed, but a glossary showing the corre* 
spending terms in the international (B N A ) nomenclature is includetl 
at the beginning of the book 

It IS still the duty of the general phjsician, attached to the teaching 
sfalf of a general hospital, to care for patients suffering from most 
branches of medical diseases, and to instruct students in the symptoms, 
signs and treatment of such diseases Such is the reply. If reply be 
needed, to the criticism tliat the daj of the one man text hook lias 
♦^hatJU»j»iyTL'*,nl^vsipuit< shnitU 
be allowed to teach gencml inetlicine and have charge of general medical 
wards 

Psycliological and Dermatological nicdicmc have not been included 
Thej arc highly specialised subjects, winch are not dealt with in the 
general medical wards of a hospital It is true that tlie student and 
practitioner must hav c a working knowledge of these branches of 
medicine, but tins is best acquired from practical experience in the 
special departments of a general hospital Infectious fev ers liav c been 
includctl, as they frequently cause diffloilty in tlie diagnosis of other 
medical diseases, and they arc so important in general practice 
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ESSENTIALS OF MEDICINE 


CHAPTCn I 

THC ALIMENTARY SYSTEM 

Introductory Special in\esti^tions are required in the elucidation 
of many of the diseases of the alimentary system These include test 
meals, opaque meals and enematii, gastroscopj, tests for pancreatic 
and hepatic efTiciency, cholecystography, and bacteriological and 
chemical examination of the fieces 

THE MOUTH AND PHARYNX 
Gingivitis 

Definition Inflammation of the gums There are three varieties 
Marginal, general and ulceratne. These mil be considered separately 

Marginal Gingivitis 

Etiology Margmol gingivitis is associated with mouth bre itlung, 
lack of elllcient mastication and cleanliness of the gums, and the use 
of hard tooth brushes and tooth picks 

Clinical Findings The patient moy complain of bleeding or soreness 
of the gums on brushing the teeth The gums are red and swollen at 
their margins, or they may be retracted around the teeth Pus may be 
squeezed from between the guras and teeth 

Treatment The causes of mouth breathing should be eradicated 
if possible Tartar should be removed from the teeth and the gums 
massaged with the fingers towards the tcetli night and morning The 
tooth brush should be small and soft, and no gritty powder used A 
mouth wash of milk of magnesia should be used at night 

General Gingivitis 

Etiology General gingivitis may be caused by tirugs such as 
niertury or lead, or result from lU fitting dentures and mattenlion to 
the teeth It may also occur during pregnancy, in scurfy, or in 
association with any severe illness 

Clinical Findings Tlic gums generally are rrd ssvollen sore and 
blc^d on prtssurc A blue Imc may bt seen in lend jioisoning (see p 73S) 
Treatment This is as for marginal gingmtis In seorfmtic or pre- 
scorbutic conditions, as judged bv unne tests, vitamin C should be gii eii 
until the patient is satumtcil 'Ihe initial dose is ascorbic acid tab 
(U P Add ) mg 50 y 1 1 d followed after a few days by mg 60 b i d 
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" comrortcrs ” forbidden. Glycerinum borocis should bo sparingly 
opiilied on gauze to the patches after each fcctl (boric acid poisoning 
may occur in an infant if excessive amounts are used). Alternatively, 
a I % aqueous solution of gentian violet may be applied on gauze t.i.<l. 
for 8 or 4 days. Treatment in adults is mainly that necessary for the 
debilitating condition. 

Gangrenous Stomatitis 
[Canerum Oris. Noma) 

Etiology. The treponeme and fusiform baciUiis of Vincent are 
usually present. 

Clinical Findings. The patient is usually a child who is very 
debilitated owing to measles, diphtlieria, scarlet fever or whooping- 
cough. Pain is noticed in the mouth, and an ulcer is seen on the inner 
side of the cheek which may rapidly spread and perforate the cheek. 
There is redema of the face, and the gums or jaw may be similarly 
affected. The temperature is usually high, and death frequently follows 
from toxremia or bronchopneumonia. 

Treatment. An iutrumuscular injection of Milpharspiicnamiiic 
should be given in a dose appropriate to the age of the child (see f>. S68) 

Vesicular Stomatilis 

Etiology. Tills JTisj’ be a manifestation of herpes, wlien it is knoMTi 
os herpetic stomatitis or herpes buccalis. T)i^ cause is usually un- 
known, but herpes buccalis may occur after an injection of Sanocrysip 
(aur. et sad. tbiosulph.) or in association with trend) fever, the patient 
complaining that the palate burns as if irritivtcd by a flame. The 
herpetic eruption may be limited to lialf of the hard palate or involve 
the tongue, gums and cheek on one or both sides. There is Tnalnise. 
and p.ain lx)th inside and outside the mouth, especially on mastication. 
The vesicles are situated on on inflamed base of mucous membrane. 

In foot and mouth disease, which rarely alTccts man, vesicular 
stomatitis (epizootic stomatitis) may occur. 

Treatment. A moutii-wosh of glycerin, thymol, co. (B.P.C.) should 
be used. 

Ludwig’s Angina 

This is an acute infcctionof the door of the mouth due to the strepto- 
coccus. There is a liard brawny swelling under the jaw and in the 
netk, and the patient is very' ill. Treatment consists in free and ilcep 
inebions. 

ToostUiUs 

{Amygdalitis) 

Definition. Inflammation of the tonsils. 

The folloiying varieties are deseribed Acute, including acute* 
follicular tonsillitis and Vincent’s angina. Chronic tonsillitis. 

Acute Follicular Tonsillitis 

Etiology. There is infection of the tonsils svith pyogenic organisms, 
usually streptococci. The condition may be primary, or develop in 



association ^\ith such diseases as rheumatic fever, acute neplmtis, 
scarlet fever or secondary syphilis 

Pathology The tonsils are swollen and an exudate collects in the 
follicles 

Clinical rmdings The patient is often a child or joung adult 
%y}30 complains of malaise, with pain in the throat made worse h> 
swallowing 

On Examination The temperature is usually raised to 101® F or 
more, the tonsils are red, enlarged, and yellowish white spots may be 
seen onthem,due to the exudation in the follicles This exudation mi} 
coalesce and form a memhrinc, which, however, is usually limited to the 
tonsils and does not spread to the pharjTix or uvula The cerMcal 
glands are generally only slightly enlarged A swab should be examined 
to exclude the presence of diphtheria bacilli or the organisms of Vincent’s 
angina 

Differential Diagnosis It is important to exclude diphtheria (see 
p 530), Vincent’s angina, the onset of scarlet fe%er and the presence 
of active syphilis 

Course and Complications The disease usually lasts 7 to 10 davs 
Nephritis may occur as a complication, and the urine should always be 
tested for protem and blood Infection may spread to the cranial 
sinuses or middle car, or the cervical glands may become chronically 
enlarged Septicjcmia and toxic myocarditis are rare but important 
complications Recurrences arc common especially in the early or late 
wmter 

Prognosis This is usually good Repeated attacks lend to small 
fibrosed and cryptic tonsils, wJuch may become foci of infection for 
quinsy or other diseases, such as rheumatism sciatica, or endocarditis 
Death may occur from septiocmia or myocarditis 

Treatment The patient should be put to bed kept on a hquid or 
semi solid diet, and the bowels opened with calomel gr 1 to 3 nocte 
follower! by a morning dose of mag sulph gr CO to 120 Local treat 
raent Hot gargles of potassium permanganate (1 in 8 000) should be 
used frequently, if possible If tlie patient cannot gargle, the throat 
may be sprayed wjtli o hot alkalmc lotion such ns Sod bicarb, sod 
benzoaL, sod chlorid au gr 10 aq ad fl or 1 fl oz | to be used m 
a tumblerful of warm water occnsioiiiUy, or the tliroat may be painted 
withSalolgr 30, glycerm m 120 sp yin rect ad 11 oz 1 By mouth 
a mixture can be given, such as Soil salicjl gr 10, sod bicarb gr 20, 
pot chlotat gr 5, dextros gr 30, nq ad 11 oz 1 FI oz 1 t d s p c 
Sulplianilamide 05 G tab, 1 to J tds is of value lu h'cmolytic 
streptococcal infections It should be given for 5 to 7 days It 
IS not now considered necessary to eliminate drugs or food con 
taming sulphur during the ndnunistration of the stdphoaamidc 
preparations 

Dunne convalescence an iron and arseme tonic is required, such as 
Liq fern perchlor m JO liq arsenical ni 2, glycerin in CO, aq ad 
n oz } n oz J tds pc If recurrences are frequent the question 
of tonsillectomy should bt considered 



TIW AIAMEiJTARY SYSTEM 


Vincent’s Angina 

Etiology. Ulceration of tbe tonsil, due to infection -with the 13. 
fusifornns nnd the Treponema vincenli. 

Clinical Findings. The patient complains of symptoms resembling 
those of subacute tonsillitis. Tlierc is not usually severe pain and the 
temperature is normal or slightly raised. In some cases the patient is 
severely ill witli high fever and muscle and joint pains. 

On Examinaiion : A yellowish-white membrane or ulcer may be seen 
on or beltind one tonsil. A swab should be examined for the presi’ence 
of diphtheria bacilli and Vincent’s organisms. 

Differential Diagnosis. Acute tonsillitis, diphtheria, rheumatic 
fc^ er, syphilis nnd agranulocytic angina (see p. 50(5) must be excluded. 

Course. Tliis is benign, the condition usually clearing up 
spontaneoiish* in about a week, but some cases prove more intractable. 

Treatment. The tonsil should be treated by the application of 
hydrogen peroxide (10 vols.), after removal of the membrane. Liquor 
lodi mitis IS then applied. Nicolmic acid tab. (B.P. Add.) mg. 50, 1 five 
times a day should be given by mouth for 7 to 1 0 dnj s. If tliis docs not 
prove efilencions, a solution of 0 3 G. arNphcn.ajnine (B.P.C.) in 10 mils 
of glycerin may be usetl, or one injection of 0 8 G, neoarsphenamine 
given intravenously. 

Chronic Tonsillitis 

Etiology. Chronic tonsillitis may result from acute tonsillitis or 
develop msidiously. 

ClWcal Findings. Tito patient is usually a child or young adult who 
gives a liistory of repeated attacks of sore throat, generally In tlie 
winter. 

On Examination : The tonsilsusunlly look** unhealthy,” being some* 
times large and almost meeting in the mid-Ime, or else of normal 
size but showing depressions or pits, or small and scarred. Pus 
or cheesy exudate, of very offensive odour, may in some cases be 
squeezed out from the tonsils. The adenoid tissue at the back of the 
nose may be Iiyiicrtrophicd. The glands m the neck may be enlarged, 
esiwcially below the angle of the jaw. If there is marked obstruction 
to respiration and the p-atient is a mouth-breather, he slioivs the 
cliamctcristic appearances; tJius the lips are dry nnd cracked, the 
central teeth prominent, the gums arc dry, and marginal gingivitis may 
be present. Further, the palate is often narrow with a high arch, and 
the nose is thin with feebly dc\'eloped alar nasal cartilages. The chest 
may be pigeon-breasted. There is often some deafness, restlessness at 
night, nnd the ciiild is b.-ickivard at school. 

Course and Complications. The patient is liable to colds, sore 
throats, otitis media, bronchitis nnd general ill-healtli. Local or systemic 
infections, such ns diplitlicria, scarlet fever, rheumatism, etc., may occur 
in association with chronic tonsillar sepsis. 

Prognosis. This is favourable, as the disease can be eradicated 
surgically. 

Treatment. In the mRj'ority of cases the tonsils end adenoids 
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should bo rcmo^e<i by operation Medical treotinetit consists m the 
use of a throat paint such ns the Pigmcntum Alandl (lodm gr 6 pot 
jod gr 20 o) mentli pjp m 5 gljaa'in adfl oz 1) 

Tfif Lingual Tonsil This is situated at the base of the tongue, and 
when enlarged may cause a persistent, irritating cough curable by 
operation 

Quinsy 

(Peritonsillar Suppuration Peritonstlhlis) 

Definition Abscess formation in the conncctiae tissue around the 
tonsil 

Etiology Quins} is generallj secomlarv to chronic tonsillitis 
Clinical Findings TJ>e patient, wJio is jjsinll> a voiing adult, 
feels ill with shootmg pams m tlie car and throat, ngors often intense 
dysphagia and inability to open the mouth fully 

On Examination The breath is ottensue and tlie mouth is kept 
slightly open Aswellmg due to the abscess is seen usually above and 
on the outer side of one op other tonsil This pushes the tonsil out of 
Mew and the uvula is deviated from the mid ime 

Differential Diagnosis A sarcoma of the tonsil may be mistaken 
for quinsy, with the former there is usually no ft\ er 

Course and Complications The abscess points m a few days and 
usually bursts through the anterior pillar of the fauces with immediate 
relief of pam Complications are rate They include suppuration m 
the neck, pyaimia, hteraorrliagc oedema of the glottis tlirornboswofthe 
internal jugular a cm or en asphyxia from mlialatioa of the pus if the 
abscess ruptures during sleep Blockage of a few broneht by inhaled 
pus wall lead to collapse of a portion of the lung and h-cnioptysis may 
result from the inflamed bronchial mucous membrane 

Treatment In the early stages the treatment is as for acute 
follicular tonsillitis (see p 5) The attack is best terminated surgically 
by incision as soon as pus bos formed and the tonsils should be removed 
later 

Tuberculosis of the Tonsils 

Pathology The tonsil may very rarely he affected clinically apart 
from pulmonary tuberculosis The patient complains of a chronic 
sore throat and generally of symptoms of pulmonary tuberculosis, such 
as cough, expectoration malaise etc 

On Examination JHic tonsil may be ulcerated In the majority 
of eases there is definite pulmonary and laryngeal tidwrcuJosis and 
tubercle bacilli are present in the sputum In another group of cases 
the clmicat features are those of cerMcal ademtis the tubercle bacilli 
gammg entrance tluough the tonsils and settling m the ghiuU m the 
neck In such cases tubercles may or may not be present macro 
scopicaU\ in the tonsils but tonsilicclomy is usually advisable 

SypluUs of the Tonsils 

The tonsil may be infected in the primary stage when the lesion 
present is a chancre In sccondarv syphilis a sore throat with acute 
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tonsillitis or the formation of superfidal plaques (snail-track ulceration) 
on the tonsih, may occur. In tertiary syphilis ulceration due to a gumma 
may be noted. 

Tumours of the Tonsil ^ 

These are nearly always malignant, being cither an epithelioma or 
sarcoma (lymphosarcoma or round-celled sarcoma). In epithelioma 
there IS usually ulceration of the tonsil and hard enlarged glands in the 
neck. In lymphosarcoma the tonsil appears swollen, pale and waxen, 
or may be ulcerated. It grows rapidly, and neighbouring glands arc 
usually soon enlarged. 

The Tongue 

An examination of the tongue does not give so much information 
concerning the health of the patient os was at one time believed. Thus, 
the tongue may be almost black (melanoglossia) apart from taking 
drugs, and yet the patient be in good health, or it may be clean and 
moist and the patient be sutfering from a mortal illness such as tuber- 
culosis. 

Furred Tongue. A white or brown coat may result from a milk 
diet or from drugs such as bismuth or iron, or it may be associated 
with fevers, chrome alcoholism, gastro-lntestinal disorders, or local 
causes such ns carious teeth. 

A sojl Jlabby longue adth impressions of the teeth on its edges may 
occur in atonic dyspepsia and gastric hyposecrction. 

A red firm longue may be associated with gastric hypersecretion or 
with diabetes mellitus (row beef tongue). 

A fistured totigue (scrotal tongue) occurs usually as a congenital 
condition, and is of no pathological significance. In tertiary syphilis 
tlie tongue may be fissured. 

A tehile strarcberry tongue occurs in scarlet fever. The papillxc arc 
covered svith a white fur. 

A red atravberry or raapberry tongue occurs in a later stage of scarlet 
fever. The tongue has peeled and the bright red papill.-e stand out. 

A dry glazed or broan tongue occurs in tlie terminal stages of severe 
illnesses, such as cholera, dysentery and septiemmia. 

A sUily-blur tongue may be seen in Addison’s disease. 

A black tongue (melanoglossia). The posterior portion of the tongue 
around the circumvallatc papilla: is dark-brown or black. A fungus, 
aspergillus niger, may be present in the scrapings, but is probably not 
patliological. There is usually no digestive trouble and the tongue 
eventually hceomes normal. 

A sore tongue may occur in ulceration from any cause (see p. 30), in 
the early stages of pernicious anaimia, in sprue or in mercurial poisoning. 

A tmootk glazed tongue may be seen in pernicious or simple achlor- 
hydric nn®mia. 

Glossitis 

Definition. Innammatjon of the tongue. There arc two varieties : 
Acute and clironic glossitis. 
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Acute Glossitis 

‘ Etiology Acute glossitis may result from abrasions of the tongue 
associated u ith dental caries, or from insect bites or burns Occasiomlly 
acute glossitis complicates severe fevers or small pox The infection is 
usually streptococcal 

Clinical Findmgs The patient complains of pain and swelling of 
the tongue and the pam may radiate to the ears There is usually 
marled prostration and high fe\cr 

On Examination The tongue is red and swollen, and enlarged 
glands may be felt in the neck 

Comse and Complications The disease is usually rapidly progressive 
Abscesses or gangrene may occur in tlie tongue, and complications 
include cedema of the larynx, Ludwig’s angina and septictemia 

Prognosis Tins is ven unfasourable, the majority of cases proving 
fatal 

Treatment Cold applications such as ice should be placed on the 
tongue One rail of antistreptococcal scrum ma> be injected locallv, 
after a superficial longitudinal incision has been made into the tonpie 
Sulphanilamtde, 0 3 G tab , 1 to 8 1 1 d for 0 to i daj's shouhl be 
gnen for haimoljtic streptococcal infections 

Chrome Glossitis 

Etiology Ciiromc glossitis ma> result from irritation due to 
smoking, from sj^ilulis chronic alcoholism or occur in association i\ith 
oral sepsis, anxmia and achlorh>dria A ran glazed and supcrficmll} 
fissured tongue, often associated sMth cracked leukopLakic angles of the 
motitli (angular stomatitis) maj be met inth in pellagra tropical 
sprue pernicious onxmia, the nutritional anxmias and idiopathic 
stentorrheea It is thought to be due to deficiencj of the vitamm B 
complex 

Clinical Findings The patient complains of a sore tongue, and in 
sescre cases the pain may keep him ownkc 

On Examinalton Red smootli patches maj be seen on the tongue 

Course and Complications The condition is usually of long duration, 
and leukoplakia maj develop 

Prognosis llus is iisunlij good if ntlequatc treatment is l>egun 
earlv 

Treatment All irritating food should be a^oldcd, smoking and 
alcohol must be forbidden Any septic focus in the mouth or a sharp 
loath should he treated Tincture of Itamnmelis m CO m uatcr II 
oz 1 may he applied to the longue night and morning Nicotmic acid 
tab (D P Add ) nig SO, 1 or 2 1 1 d should he given mouth for the 
glossitis due to vitamin llj dcficiencv and for the angular stomatitis 
Iliboflav m tab mg 1 t d s 

Leukoplakia Buccalis 

Defimtlon. A condition of kcratovis of the tongue or mucou!i 
nitmbrnne of the mouth with tlutkcnuigof the dt*r|HT tissues. 
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Etiology. Leukoplakia is usually associated ^v'ith syphilis, over* 
smoking, chronic alcoholism and taal sepsis. 

Clinical Findings. The patient is commonly a male over the age 
of 40. There are usually no symptoms, but thickener! whitish-grey 
patches occur on the tongue, and at times on tJie cheeks or gums. 

Course and Complications. Ulceration or epitheliomatous changes 
are prone to occur. 

Treatment. Owing to the risk of malignant disease, excision of the 
patclics is usually recommended. Anti-syphilitic treatment is generally 
of no avail. 

Geographical Tongue 

(Sesema of the Tongue) 

Etiology. The cause is unknown. 

Clinical Findings. Tlie patient may complain of some itching or 
burning of the tongue. 

On Eiatninffiton ; \\'hilish rings may be seen surrounding a red 
area of the tongue. Tlie rings may spread and fuse with each other 
forming outlines rescinbhng a map. Fresh lesions begin as smalL 
whitish patches which shed their epithelium at the centre. 

Course. Tjie comhtion generally persists for some time. 

Treatment. A 1% silver nitrate solution may be applied twice a 
week to relieve burning. 

Ulcers of the Tongue 

These may be: 1. Simple, due usually to irritation of* a tooth, 
“ dyspeptic,” or associated with ulcerative stomatitis. 2. Granulo* 
matous, caused by syplulis or tiilwrculosls. 3. Malignant, an epi* 
thclioma. 

Tumours of the Tongue 

Tiicse ore smiple or malignant. A papilloma tony occur, sessile or 
pedunculated. Operative removal is always advisable. An epi- 
thelioma is usually found m men over the age of 40. It may develop 
from a papilloma or from a leukoplakic patch. There is a tendency to 
ulceration and secondary deposits are found in tlie cervical glands. 
Treatment is surgical, cither by radium, diatliermy or excision. 

Cranulomata of the Tongue 

A gumma forms a firm slightly taiserl swelling, often se-iteil near the 
centre of the tongue. 

Tuberculosis causes painful ulcemUon. rrequcntlv near the tip, and 
is associated generally with pulmonary tuberculosis. 


the pharynx 

Fharyi^itis 

Dcfinilioa. Innammalkm of tlie phniymgeal mucous membmne. 
Tlicre »re two voneues; Acute «nd chronic. Acute phunociti, 
limy be catarrhal or septic. ® 
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Acute Catarrhal Pharyngitis 
{Sore Throat) 

Etiology Acute catarrlml pharyngitis may be due to a cold or 
occur at the onset of specific fe\ crs, such as measles or scarlet fever, or 
be caused by drugs, sucli as iodides or mercury It is also sometimes 
seen in the secondary stage of syphilis or it may follow tonsillitis 

Climcal Findmgs. The patient complains of rawness at the back, 
of the tliroat, wth perhaps d>sphagia 

On Examination The jAaryns. is red and congested General 
constitutional disturbance uitli sbght pyrexia is usually present 
^ Course and Compheabons A mild form of laryngitis may follow 
after the pharyngitis lias disappeared 

Prognosis This is usuallj good 

Treatment Relief is obtained by a steam inhalation containing 
carbolic acid m 5 m one pmt of steaming water at 1C0®F , or by a 
gargle of sod bicarb gr 15, aq ad fl oz 10 

Acute Septic Pharyngitis 

Etiology Acute septic pharyngitis is due to a streptococcal or a 
pneumococcal infection 

Clinical Findings The pharynx is red, cudematous or slougbmg, or 
a grej shmy exudate may form The patient is \ ery ill irith a subnonnni 
or a high temperature 

Complications These include oedema of the larynx, Ludnigs 
angina, pneumonia, parotitis and septicaemia 

Prognosis Ibis is grave 

Treatment Steam inlulabons and hoi fomentations ma) be used 
For hsmolybc streptococcal infections sulpbomlamide should be given, 
and for pneumococcal ones bulpliapyridine (51 A C 693) The dosage 
IS 0 2 G tab , 1 to S 1 1 d for 8 to 4 days 

Chronic Pharyngihs 

Tiiere are three varieties of chrome pharyngitis Simple or catarrhal 
(relaxed throat} granular or hypertrophic, atrophic (pharyngitis sicca) 

Simple or Catarrhal Pharyngitis 

Simple pharyngitis is due to ovet smoking, clxronic alcoholism, dust 
or oral sepsis 

Climcal Findings The patient is usually an adult male who corn 
plains of rawness, a tickling or pricking sensation m the throat, or of an 
ineffective paroxysmal cough The voice may be hoarse 

On Lxamtnaiian The pharyngeal mucous membrane appears «»n« 
gested and the venules may be dilated. 

Granular Pharyngitis 

Granular pharyngitis is abo knovm as Clergy man s sore tliroat, and 
may occur m association vv ilh catarrfial infections or some vi cakness of 
the voice, and m cluldrcn in association with adenoids 
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Clinlcai Findings. The sjTnptoras are much the same as those of 
simple pharyngitis. 

On Examimiion: Small gclatinous-lookmg swellmgs (lymphoiU 
nodules) are seen on the pharyngeal wall. 

Atrophic Pharyngitis 

This is associated with rhinitis sicca. 

Clinical Findings. The symptoms resemble those of simple or 
granular pliaryngitis. 

On ExaminaXion : The pliarynx is red and shiny, and inueo-pus may 
be seen running down from the posterior narcs. 

Treatment. In all forms of chronic pharyngitis, irritants such as 
tobacco and alcohol should be avoided. A throat paint of Lifj- ferri 
perchlor. m. CO, glycerin, ad 11. 02 . 1, or Jlandl's paint, lodin. gr. 6, pot. 
lod. gr. 20, ol. menth. pip. m. S, glj'cerin. ad fl. 02 . 1, should be applied 
night and morning. Septic foci in the moutli and nose should be 
treated ; speakers should rest the voice and, if necessary, take lessons 
in voice production. 

, Retropharyngeal Abscess 

Definition. Suppuration in the submucous connective tissue behind 
the posterior pharjugeal wall. The prevcrtebral glands are first 
affected. 

There are tno varieties s Acute and chronic. 

Acute Retropharyngeal Abscess 

Etiology. Acute retropharyngeal abscess may occur in association 
uith suppuration in the nose or posterior pharyngeal lymph glands, 
septic tonsillitis, otitis media, or as a complication of scarlet fever, 
diphtheria and measles. 

Clinical Findings. The patient is usually an infant, who has 
pain in the throat, and difficulty’ in swallowing or breathing. Tlie 
cry may he quacking in character (cn' df canard) and croup sometimes 
occurs. 

On Examinalion : The child appears ill and is feverish. A hulging 
of the posterior pharyngeal wall can be seen, usually not quite central. 
It may be possible to feci fluctuation. / 

Course. Death may occur from rupture of the abscess and 
suffocation. 

Treatment. This is surgical. An inebion should be made through 
the mouth into the posterior pharyngeal wall without an nnicsthetic, 
the child’s head being lowered, so t^t the pus is not inhaled. 

Chronic Retropharyngeal Abscess 

Etiology. The condition is usually tuberculous, secondary citber to 
tuberculous cervical op rclropliaij'ngeal glands, or to caries of the 
upper cervical vertebne. 

Clinical Findings. The patient h usually a cliild, anil is commonly 
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afebrile Tlicre may be some <I>spncea or snoring, but often tliere is no 
pain Enlai^ed tuberculous glands or signs of cer\ ical canes may be 
ident, and bulging may be seen m the posterior pharygneal wall 

Treatment This is surgical The abscess should be opened 
externally m the neck 

Pharyngeal Ulcers 

These may be 1 Follicular 2 Syphilitic In primary syphilis a 
cliancre may be seen, in secondary syphilis there are mucous plaques or 
pharyngitis, and m the tertiary stage ulcers or gummata may occur 
3 Tuberculous Lupus may spread from the nose to tiie mouth, 
palate and pharjoix, it shows a typical apple jelly appearance In 
advanced pulmonary tuberculosis tliere may be very pamful ulcers 
m the pharyTK 4 Accompanyung fevers, such as typhoid 5 Epi 
tlieliomatous 0 Diphtheritic 

Enlargement of the Uvula 

The uvniH may be enlaced m patients suffering from pharyngitis, 
relaxed throat, nephritis with oedema, or anicmia (cedematous) It 
may give rise to a cough 

Tumours of the Pharynx 

These may be simple, such os a papilloma or angioma, or malignant, 
such as an epithelioma or sarcoiria Malignant tumours are rare 

Pharyngeal Neuroses 

1 Olohtts Uysteneus This is a motor spasm The patient com 
plains of a lump m the throat The hngual tonsil may be enlarged 

2 Anasihesia This occurs especially m by stena 

3 Parasthcsia The patient complains of a feeling of suffocation 
and tickling in thctliroat 

Diverticula of tlie pharynx ore considered later (see (Esopliagus, 

P 20) 

THE SALIVARY CLAUDS 
Ptyalism 
(SaI$tatJOn} 

Definition Over secretion of the salivary glands 

Etiology The most important causes nrc 1 Drugs especially 
mercury, iodides, arsenic and pilocarpine 2 Reflex Oral, such as 
dental canes, stomatitis, and dentition (Esophageal, os with a growth 
Gastric, at the onset of vomiting, gastne ulcer, etc Hepatic and 
pancreatic inflammatory lesions 0 Nervous lesions os m tabetic 
crises, tic douloureux, encephalitis lethargica and paralysis agitans 
4 Dysphagia due to mechanical causes ns m fractured jaw, mumps 
etc . or due to ncuro muscular causes as in bulbar paralysis, bilateral 
facial paralysis, myasthenia gmvns and hydrophobia In cases asso- 
ciated with dysphagia the salivo dnbbles nwav and the secretion may 
not be excessive rtvalorrhrea w o functional condition, which may 
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f omplicnte pregnancy or occur in ossociation ^vith a high blood pressure. 

Treatment. Jn eaeJ) case this is direct«l to Uie underlying cause, 
but atropine and bromides may be given such as Atropin. sulph. gr. 
aq. ad m. CO. td.s. a.c. ; or Pot. brom. gr. 10, aq. chlorof. ad fl. oz. i, 
FI. oz. I t.d.s. p.c. X-ray trcjitment to the salivary glands maybe 
required m obstinate cases. 

Xerostomia 

lAptyalism) 

Definition. Dr}7icss of the mouth. 

Etiology. Xerostomia may be due to: Drugs, especially belladonna 
and opium. Fe\'crs. Delicient fluid intake. Emotions such as fear, 
I.ocal causes such as thrush or chronic inflammation of the salivary 
glands as in Mikulicz’s disease. Old age, especially in women. In 
association ^ ith excessive loss of body fluids as in cholera and diabetes. 

Treatment. Local or general causes should he treated. Acid 
substances such as unsu-eetened lime juice end ft mouth-wash of glycerin 
and lemon juice may be useful. ' 

Acute Septic Parolilis 
(Parotid bubo) 

Definition. Acute inflammation of the parotid gland. 

Etiology. Acute septic parotitis is usually due to infection ascend- 
ing the parotid duet. The causative organism is frequently the staphy- 
lococcus aureus, less often the streptococcus viridans or the Diplococcus 
pneumonia: (pneumococcus). It may occur in the absence of mastica- 
tion, in fevers such as enteric. In pneumonia, in facial paral)'sis, in cloft 
palate ^^he^o an obturator is worn, in chronic uricmia, after operations 
on the abdomen, or after a trivial injury to the genital organs. 

Clinical Findings. The patient complains of pain and swelling in 
the region of one parotid gland, with dysphagia and malaise. 

On Examinalhn : A tender parotid swelling is found with redness- 
of the overlying skin. The patient is obviously ill. 

Course and Complications. Suppuration usually occurs in the gland. 

Prognosis. This is grave and death is not infrequent. 

Trcabnent, Tlie gland should be opened surgically ns soon as 
fluctuation occurs; previously fomentations may be applied. Slouth- 
washes should be used frequently. 

Acute Specific Parotitis (sec Mumps, p. 550) 

Chronic Parotitis 

In clironic mflamniation of the parotitl glands, the other sfiUvary 
glands are usually also affected. This may result from such causes as 
drugs (iodides, mercury’ or lead), syphilis, mumps, calculi and clironic 
nephritis. Treatment is directed to the underlying cause. 

Mikulicz's Disease 

Definition. A disease characterised by chronic swellmg of the 
salivary and laclirymal glands. 
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Etiology. The cause of ilikulicz’s disease is probably a low grade 
infection 

Pathology Various Ij^pes occur, \arying from simple mnammalion 
of the glands to leukseniia, hmpliadenotna and lymphosarcoma 
Syphilitic or tuberculous clianges are rarelj found m the glands 

Clinical Findmgs The patient comptams of gradual sivellings in 
the region of the ej es and face Tliere is interference with vision, with 
some limitation of the temporal fields on mg to the enlarged laclirymal 
glands, dryness of the cj es and mouth, but usually no pain 

On Examination S\\ ellmgs are seen in the region of the lachrj mal, 
parotid and submaMllary glands, and there may be ptosis of the eyelids 
Difrerential Diagnosis The gnulunl onset, absence of pain and the 
disposition of the s^^el]lngs usually make the diagnosis clear. U\eo- 
parotid tuberculosis may be mistaken for Mikulicz’s disease In the 
former there is enlargement of the pirotid, submaxillnry, and some- 
times of the lachrymal glands, ivitli mlhmmatorj lesions in the meal 
tract, and often facial paralysis, or more rarely polyneuritis 

Course and Complications The course is usually chronic. 
T.eukreraic or lymphosarcomatous changes may show themselves 

Treatment Arsenic and iodides should be given by mouth, such ns 
Liq arsenical m 2, pot lod gr 5, sod bicarb gr 10 sp chlorof m 5, 
infus gent co rcc ad (1 oz 1 FI oz 1 t d s 2> c 

If this IS not successful the glands may be treated by X ray^ or 
surgical removal of the enlarged lachrymal glands may be followed by 
disappearance of the swelling of the salivary glands 

Tumours of the Sabvary Glands 

The majority of tumours of the j,ohvnry ghnds are miKcd ones, 
containing myxomatous, fibrous ond cartilaginous tissue, with a low 
grade of maliginiicy They should be removed surgically and the scar 
afterwards treated with X rovs The parotid gland is usually affected 

Salivary Calculi 

Calculi, rarely bilateral, fomi usually m the subraiixillary glands or 
ducts They nny give rise to painful swelling of the glands, especially 
provoked by foods which stimulate salivation or by acid substances 
rije calculus may be palpable or may onlv be seen by X rays It sliould 
be removed surgically’ 

THE CESOPHAGUS 
(Esophagitis 

Definition Inflammation of the ccsophngus This may be acute 
or chronic 

Acute (Esophagitis 

Etiology. Acute cesophagilK. may be due to chemical irritants such 
as poisons (carbolic acid, perchlondc of racrcurv or poison gases), to 
impactctl foreign liodies, or it mav be associated wiUi tuberculosis, 
diphtheria, svphilis or carcinoma It may also occur in small pox or 
enteric fev er 
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Pathology. In cases of poisoning the lesion is usually situated at 
the lower end of the cEsophagus. The clianges vary from hypencmi'a 
of tlie miu'ous nicnibranc to abscess fonuatioir. Jlediastinitis is often 
present. 

Clinical Findings. Tiicre may be a liistory of any of the causative 
conditions dcsenhwl above. The patient complains of pain on swallow- 
ing and under the stemum ; %'oiniting of blood and mucus may occur. 
In severe cases there is fever with rigors and marked constitutional 
disturbance. . ’ • i 

Differential Diagnosis. The history of the case and dysphagia with 
retrostctnal pain usually render the diagnosis clear. 

Coiuse and Complications. In mild cases the course is that of 
rapid recovery ; perforation of the tesophagus or submucous abscess 
formation (phlegmonous cesophagitis) may lead to mediastinitb which 
is quickly fatal. Lesser degrees of ulceration may result in subsequent 
stenosis. 

Prognosis. This varies with the cause and the degree of 
inflammation. There may be complete Tccovcry, death or gubsequent 
stenosis. 

Treatment. No food must be given by mouth until the patient is 
able to swallow a little olive od witliout pain. An injection of morphln. 
siilph. gt. Ho} may i>f* given during the acute stage. The possibility of 
subsequent stenosis should be remembered. (Esophagoscopy or on 
opaque meal will indicate any degree of obstruction with dilatation 
above it. Stricture should be prevented by the passage of bougies. 

Chronic (Esophagitis 

Etiology. Chronic ccsopbagitis may be due to alcoholism, achalasia 
of the canlia, frequent vomiting associated with pyloric stenosis, 
repeated passage of a stomach tube, tuberculosis, syphilis, actino- 
mycosis, diverticula, new growths or a cerebral tumour. 

Clinical Findings. The symptoms of chronic cesopliagitis arc usually 
jndistinguisliablc from those of the underlying causes, which are 
described later. In addition llicre is usually a burning sensation in 
the back and under the lower third of the sternum. Repeated small 
htematemeses may occur, and ccsophagcal spasm will cause dysphagia. 

Treatment. The diet should Ik: soft and bkand, and the folloiving 
mixture given, Sod. brom. gr. 10, Inc, belladon. m. 15, aq. chlorof. 
ad {]. 07 .. 1. FI. oz. 1 t.d.s. In additkui olive oil m. CO to 120 should be 
given immediately before each feed.. 

(Esophageal Obstruction 

Etiology. The blockage may be due to ; 1. Obstruction in the 
lumen as by Impacted foreign bodies. 2, Chmiges in the walls (intrinsic 
causes) such ns stenosis, congenital or acquired ; the latter may be due 
to spasm. Other causes include fibrosis from ulceration (iloe to trauma, 
chemicals, diphtheria, new growth, or gumma) and tumours, especially 
carcinoma. 3. External pressure (extrinsic causes) due to aneurysm, 
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an enlai^d thyroid, enlarged glands, mediastinal grontli, pericardial 
or pleural elfusion, pharyngeal or ecsophageal diverticula, \ertebral 
exostoses or new growtlis, or cervical canes 

Certain of these conditions will now be described in more detail 

Congenital Atresia 

The CBSopliagus ends m communication with the trachea or a 
bronchus, so tliat food swallowed passes into the lungs causing cough 
and regurgitation Less frequently the upper portion of the oesophagus 
ends blindly, the lower end communicating abo\ e with the trachea or a 
bronchus }!.xcessne mucus in the pharjTi\ is usual!) noted at birth 
Death usuallj occurs a daj or so after birth 

Congcmtal Stenosis 

The lumen of the cesopliagus is narrow ed, but there is no cicatrisation 
Cliiftcallj, regurgitation of food shows itself when the infant takes 
solids 


(Esophageal Spasm 
{(I!$opkag%smus) 

Three arictics occur — 

1 Primary (Eaopluigcal Spasm This is a neurosis The patient 
eTpenences dinicuU) in swallowing the bolus sticking in the gullet 
Globus hjstericus, hiccough or regurgitation of food maj occur The 
spasm IS transitory and maj take place at any Iti el in the oesophagus 

Treatment Cure can usuall> 1^ effected bj suggestion 

2 Peflez (Esophageal Spasm This may occur in association with 
local lesions such as a growth orulcer m the ecsophagus, or with inflam 
niation of the gall bladder or stomach 

a Plummer Vinson Syndrome This is probiblj cntisctl b) a dis 
turbance of the neuro muscular niecliaiiism at the junction of the 
pharj nx and oesophagus 

Pathology There is absence of relaxation of the pbarjngo 
ccsoplingeal sphincter 

Clinical Fmdings The patient is often a w oinan about the age of 
JO There is difJicuItj in swalJowing solids and jn some cases Jirjinds, 
the food sticking at the back of the throat 

On Ezamination Tlie tongue is smooth and may be sore The 
pharjTix IS pale and dry The skm is pale bnnmish j ellow, and the 
blood shows a microcytic hypochromic anainia (see p 492), with 
increased fragibtj of the red cells Athlorlndna is frequeiitl) found 
The spleen and b%er ma\ be enlarged 

Course and Comphcatlons TI«c course is progressive, if untrcatcil 
Carcinoma at the junction of thcpharjnx and ecsophagus (ijost-encoid 
carcinoma) and pernicious nileiiua nm> occur ns compliealions 

Treatment This consists in tlie passage of mcrcurv bougies (see 
p 18) and the ndmimstmlion of fern et ammon cit. gr 20 to 40 t d s 
pc (seep tJ-) 



18 


THE ALIMENTARY SYSTEM 


Cardiospasm 

(Achalasia of ihe cardia. Idiopathic dilatatioJi of the cesophagus. 

Phrenospasm. Hiatal issophagisvius.) 

Etiology. An obstructjon is said to occur at the lower end of the 
cesophagus, due to failure of rdojcotion of the cardiac sphincter on 
deglutition, and caused by a disturbance of the neuro-muscular mecha- 
nism. There is probably no spasm of the right crus of the diaphragm, 
but m some cases there is spasm of the true intrinsic sphincter at the 
cardia. There is evidence to show that this sphincter contracts and 
relaxes on symp-ithetie and vagal stimulation respectively. 

Pathology. The cesophagus is dilated, with inflammation of the 
mucous membrane and hypertrophy of tlie circular muscle fibres. 
The cardia is normal. There is degeneration of Auerbach’s plexus in 
the cardiac sphincter in some cases. 

Clinical Findings. The patient is usually an adult over the age of 
SO, af either sex. He stay give a histery of seme discomloTt on 
swallov, ing for many years, and later of regurgitation of solid food or at 
times of a feeling of obstruction. There is also often a choking sensation 
and substemal pain. This occurs usually directly after swallowing, 
but when niucb ddatation iias taken place vomitiug may be delayed for 
half an hour or so. Achalasia of the cardia may directly ensue after 
the Vomiting of pregnancy. • 

On Ezamtnaffen ; The patient is not usually wasted except in 
advanced coses, and no physical signs are found. The opaque meal 
shows tiic dilated cesophagus above, end obstruction at tlie level of the 
diaphragm, 

. Differential Diagnosb. Other causes of cesophngeal obstruction 
must be excluded, especially carcinoma of the cesophagus, a fibrous 
stricture resulting from a healed ulcer, and aneurysm. The barium 
meal and X-ray examination may suggest the irregular outline of a 
carcinoma, and a fractional test meal may show a curve suggestive 
of carcinoma of the stomach. Thus there may be hi^h total acidity, 
no free IICI and some blood, it the fermenting contents ate aspirated 
from the dilated cesophagus. Clinically, the long history, absence of 
marked cachexia and wasting negative diagnosis and ocsophagoscopy 
excludes it. 

Course and Complications. Achalasia usually persists and gets 
worse, if untreated. Hsemonhnge. the form.-ition of a diverticulum, 
rupture of the esophagus and general wasting may ensue. Carcinoma 
IS .1 very rare complication. 

Prognosb. Tlib is favourable if proper treatment b given, especially 
if the condition has not cxbted very long. 

Treatment. A mercury bougie sliould be passed, at first directly 
before every' meal, and later at less frequent inteiwals. Tlic bougie is a 
dosed rubber tube, varying in die up to a No. 24 gauge, containing 
mercury. The weight of tlie tube causes its passage, after swallowing, 
down the trsophagus and into tlie stomach. The patient soon learns to 
do this for himself, and to begin with, the bougie sliould bp left in situ for 



CAJiCINOMA OF THE (ESOPHAGUS ID 

ten to fifteen minutes each time it is passed Later, it is rcmo\ ed as 
soon as it has been passed Operation maj be required in cases which 
do not respond to medical treatment Good results Iiai e been obtained 
by the crude method of digital dilatation of the lower end of the mso 
phagus b} opening the stomach In other cases a lower ccsophageal 
sympathectomy has been successful 

Caremoma of the (Esophagus 

Etiology. The cause is unlcnown 

Pathology. The growth usually occurs either in the upper or lower 
end of the oesophagus, or where it is crossed bj the left bronchus Ihree 
types occur — an ulccrati\ e, a scirrhous, or, more rarely, a fungating form 
It may infiltrate surrounding structures in the neck or mediastinum 
The growth is usually of the squamous-celled \ anetj , but the fungating 
form may be a columnar celled adenocarcinoma arising from the 
mucous glands 

Chmcal Findings. The patient is usually a mole over the age of 
40 He complains of dysphagia which mav have a sudden onset, 
but more often comes on gradually, being first noticed on swallowing 
solids and later fluids Subsequently vomiting occurs directly after 
swallowing, often of frothy material mixed with food An early 
symptom may be substemal pain The patient rapidly Joses weight 
and becomes cachectic as the stenosis increases 

On Cxamttiaiion In the early stages there arc no physical signs 
An X ray examination with the screen and swallowed banum meal 
indicates the point of stricture and excludes the presence of an oneury sm 
fEsopha^scopy mU definitely confirm the diagnosis Blood may be 
present in the vomit or m tlie stools Enlarged glands may be felt 
in the neck, especially above the left clavncle 

‘Differential Diagnosis Other causes of creophagcal obstruction, 
such as aneurysm, achalasia and sy^philitic stricture, must be excluded, 
as described above 

Course and Comphcatloiis. The course is progressive Com- 
phcations such as perforation of the cesophagus, hTnioiThage and 
extension of the growth into the surrounding structures such ns 
the mediastinum and lungs, and septic bronchopneumonii may occur 
The iniolvement of the mediastmum may give rise to deficient air 
entry into one or other lung, to unilateral or bilateml recurrent 
laryngeal paralysis 

Prognosis Death is inevitable within G to 12 montlis from tlie 
onset of symptoms. 

Treatment This is largely palliative , an early gastrostomy may 
prolong life by enabhng nutrition to he maintained by direct feedmg 
into the stomach To relieve dysphagia Souttar’s tube may be used 
This IS “ a flexible spiral formed of German silver wire and gilded " It 
lias an expanded upper end and n twisted oval section, which prevents 
displacement. It is introducctl tlirough the growth witli an cesopluigo 
scope and allows the patient to swallow solid food lUdmm may tie 
inserted into the esophagus, or the growth treated with a radium bomb 



20 


THE ALimiNTARY SYSTEM 


or by deep X-rays. Total exdston is an operation which is almost 
invariably iujpossible, or, it attempted, fatal. 


Sarcoma of the <&ophagtu 

Tliis is mucli less common than carcinoma. It may form a polypoid 
or ulcerating growth. 

Simple Tumours of the (Esophagus 
Simple poliTii Biving rise to obstructive symptoms. 

QJsopliagoseopy enables them to b«? diagnosed and removed. Other 
simpJe tumours include fibroma, fibromyoma, an accessory thyroid 
tumour and a simple cyst. 

Syphilis of (be (Esophagus 

Etiology. Syphilis of the ccsophagus is usually due to aetpured 
disease, rarely occurring in the coogcnitnl variety. 

Pathology. In secondary syphilis there is inflammation of the 
mucous membrane. The lesions take the form of an ossophagitis 
which may give rise to dysphagia. Gtimmata may occur in tertiary 
sj'pluhs at the upper or lower end of the tcsojiliagus. Tlicsc may 
ulcerate. Leukoplakia is often seen to the mouth and in the oesophagus. 
Obstruction is intensified by muscular spasm. 

Clinical Findings. The patient is usually an adult of cither sex 
\'ho complains of progressive dysphagia. Tliere is commonly no pain 
unle.ss the pharynx is also involved. Signs of syphilis may be found 
elsewhere. Tlie blood Wassermann reaction may be negative, but that 
of the cerebro-spinnl iluid is usually positive. 

Differential Diagnosis. Thb can only l>c made with certainty by 
ccsopiingoscopy. as a positive Wassermann reaction due to sy^\ilis 
ckewlierc may occur in association with a carcinoma of the ccsopliagus. 

(kiursc and Complications. Progressive stenosis .usually develops if 
the lesion is left untreated. 

Prognosis. Tliis is very favourable with adequate treatment. 
Treatment. A full course of onti-sypbiiitie treatment should be 
given (see p. 43). Stenosis should be prevented by repeated dilatation 
\s itb Iwugies. 

Diverticula of the (Esophagus 

Definition. Pouches formed by herniation of the cesophageal 
mucous membrane through tlie muscular coat. 

Etiology. Tlicre arc two varieties: 1. Traetion Divcilicuta. These 
arc caus^ by odJicsions lietwccn the ccsophagus and chronically 
inflamed tuberculous bronchial glands, at the bifurcation of the tracliea. 
2. J’l/bion Diverticula. Tliese are due to increased internal pressure 
associated willi swallowing food and vrcaikness of the resophageal wall. 

Pathology. Traction diverticula arc usually small Juid the whole 
coat of the lesophagus is involved. They arise from the anterior wall, 
near the traclieal bifurcation. Pulsion diverticula may be small or 
large. Tlicy are commonly situated, at the junction of the phar 5 ^JX 
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(pharyngeal diverticula) wth the oesophagus on the posterior wall at 
the level of the upper and lower diMsion of the inferior constrictor 
muscle of the pharynx ’ 

Clinical Findings Di\erticula usually give rise to no symptoms 
unless the> are sufBcientlj large to interfere with deglutition Accumu 
lations of small quantities of food ma> cause an unpleasant taste in the 
mouth, regurgitation of food mav occur, or a swelling be noticed m 
the neck wluch diminishes after regurgitation causing d>sphagia or 
cough 

Differential Diagno^. A swelling in the neck which disappears 
after regurgitation of food is very suggestive An X ray examination 
after swallowing a barium paste usually confirms the diagnosis 

Course and Complications A large diverticulum ma> cause 
oesophageal obstruction owing to pressure of its contents 

Treatment Small diverticula arc usually only diagnosed by X raj 
examination and require no treatment A larger diverticulum in the 
neck can be removed by operation The rarer varieties in the thorax 
are usually intractable Sometimes tbe patient can swallow more 
easily if he lies on las face ^ 

CEsophageal Varices 

"Varicose veins in the lower part of the ccsophagus are a common 
post mortem finding They arc usuall> associated with cirrhosis of the 
liver, consequent on portal vein stagnation They ma> also occur 
with obstruction of the inferior or superior vena cava, as m heart 
failure They are a cause of hxmatcmcsis or mclama and can onij be 
<hagnosed during life by cBSophagoscopj 

(Esophageal Ulceration 

The following varieties of ulcer may occur Traumaltc, Jieptic, 
simple as a complication of fevers such as diphtheria or scarlet fev er, 
malignant, syphilitic, and tuberculous Peptic ulcers occur at the 
lower end of the ccsophagus Tliej cause pain on swallowing at the 
lower end of the sternum and m Uie back Vomiting and hxmatemesis 
nny occur TIic diagnosis of ulceration is made by cesoplmgoscopj , 
aiulthetreiUncntisasforgaslncuIcerfsetp ’JO), but olive oil m CO to 
120 should be giv en immediate!} before ench feed 

Rupture of the (Esophagus 

Tlus may occur spontaneously when ulceration is present, or from 
trauma caused by an ingested foreign body or the passage of an clso 
phagoscopc or bougie It may rarcl} follow vomiting Thus a patient 
after rapidl} drinking several glasses of beer, ma} vomit violcnth and 
be seizcil with acute pain ui the left side of the clicst and left Hank. 
He sits up and wrtUies in agony 

Oa Ej-awinaUon The abdominal wall is rigid and a pleural mb is 
heard ov er the left lower chest in front The pulse is rapid, and the 
temperature siibnonnal In a few hours signs of a left h}dropneumo- 
Uiorax are present, acid stomach contents can be aspirated from the 
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lower left chest and air is present ahove. Death ensues in about 30 to 40 
hours, and at autopsy a rent is found in the cesophagus just above the 
diaphragm. 

Dilatation of the (Esophagus 

Tlus may be a uniform dilatation occurring above an cesophageal 
obstruction (see Dysphagia) or be due to adialasia of the cardia. 
IxKtalised dilatation occurs as a diverticulum. 

Dysphagia 

Dednltlon. DifSculty in swallowing. 

Etiology. The causes may be classified as oral, pharyngeal, laryngeal 
and cesophageal. The most important causes are : — 

Oral. Stomatitis ; ulcers of the tongue ; sore throat os In tonsillitis ; 
quinsy ; cleft palate ; palatal and pharyngeal paralysis as in diphtheria, 
bulbar palsy, myasthenia gravis, and progressive muscular atrophy; 
mumps; fractured jaw ; arthritis of the jaw ; dislocated jaw. 

Pharyngeal. Retropharyngeal abscess ; direr ticulum ; syphilitic 
stenosis ; achalasia of the phatyngo-cesophageal sphincter (Plummer- 
Vinson syndrome). 

Laryngeal. Tuberculous laryngitis ; carcinoma of the laryiK. 

(Esophageal. Internal : li^ested foreign body such os a bone. 
Intrinsic : (Esophagitis ^ ulcer ; stricture ; spasm ; globus hystericus ; 
tumours ; diverticula ; achalasia of the cardia ; paralysis (bilateral 
lesions of the vagus). External ; Enlarged cervical glands ; tumours 
of the thyroid ; mediastinal tumoun ; aneurysm of the aorta ; dllata' 
tiofi of the left auricle ; dissecting aneurysm ; congenital abnormalities 
such as right-sided aortic arch, double aortic arch and aberrant right 
subclavian artery ; pleural or pericardial effusion; um'Iateral pulmonary 
fibrosis. 

THE STOJIACH 

Introductory. In the majority of cases of disorders of the stomach 
the physical signs are slight and inconclusive, and diagnosis depends 
on a very careful investigation of Uie history and symptoms, and on 
special investigations by test meals, opaque meals and gastroscopy. 

Gastritis 

Definition. Infiammation of the mucous membrane of the stomach. 
This may be acute or ciitonic. 

Acute Gastritis 

Etiology. Acute gastritis usualiy results from the ingestion of some 
irritant such as articles of food either indigestible, unmasticated or 
tainted (food poisoning), from excessive amounts of alcohol or from 
poisons such as perchloride of meroury, etc. During tlie 1914-18 war 
it was found associated with mustard gas and blue-cross gas poisoning. 
In children, it forms a part of summer diarrheea (acute gastro-enleritis). 
Acute gastritis may occur in influenza, unemia. pneumonia, hroncIiitU 
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ot rarely in typhoid or tj-phus fevers The infection here is probabI> 
hxmatogenous In px'Bmia and small po\ suppurative gastritis maj 
occur 

Pathology The mucous membrane of the stomach is red md 
inflamed and actual hjcmorrhages may occur In mfecti\ ceases there 
inaj be local or diffuse suppuration in the submucous tissues (phleg 
monous gastritis) and this may cause perforation of the stomach 
^vall 

Clinical Fmdmgs The patient is usually an adult who gi%cs a 
histoiy of any of the causative conditions enumerated abo\e He 
complains of being suddenly taken ill with pam in the epigastrium 
followed often by vomiting and thirst The \omit at first consists of 
stomach contents, but later there is usually little beyond mucus 
gastnc juice and possibly blood In severe cases there are general 
toxic symptoms witli prostration, faintness pallor, subnormal tempera 
ture and a rapid feeble pulse The temperature may be raised in cases 
due to food poisoning If the irritant enters the intestme there mas 
also be diarrhoea 

Differential Diagnosis The diagnosis is usually clear from the 
history and picture of the case The vomit should be examined m 
order to determine if possible, the cause of the illness The acute 
alKlommal pain may suggest abdominal angma or a tabetic crisis 

Course and Complications In the majority of cases the illness is of 
short duration, and cocnphcations apart from dmrrhcea, are rare In 
Severe cases the scqucl-c include ulceration of the stomach chronic 
gastritis and gastric stenosis 

Prognosis This depends on the nature of tiie imtant Death is 
inevitable with phlegmonous gastritis and may occur rapidly in poisoning 
cases 

Treatment If poisoning is suspected a specimen of the vomit 
should be saved m a clean jor for special tests to determine the nature 
of the imtant The patient should be put to bed and only sips of v. ater 
allowed bi mouth Tlie bed should be wanriccl with hot bottles In 
cases of poisonmg not due to a corrosive substance a stomach tube 
should be passed and the stomach washed out In poisoning due to 
corrosives the appropnate antidote should be gi\ cn Subsequently only 
small quantities of n ater are allowed by mouth fsec p 71 j) 

In cases not due to poisonmg a preliminary dose of castor oil fi or | 
should be given followed by a gastric sedative, such as Sod bicarb 
gr 10, bism carb gr 15, acid bydrocyan dil m 2 muc acac 11 oz J 
nq ad fl oz 1 FJ oz 1 every 4 hours 

To relieve epigastric pam, hot flannels or a mustard leaf may be 
applied If there lias been much loss of fluid by vomiting rectal 
injections of 4 to 8 fl oz of normal saline contaming 5®o dextrose 
should be given every 4 to 0 hours In cases of sev ere collapse a stzniu 
lant such as Coramme (ntkclhamidum B P Add ) 1 5 mil should he 
injectedhvpoderniicaIJv,and4fl oz of strong hot coffee may bo admim 
stcred per rectum 

Food should be given with caution when vomiting and acute pain 
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Imvc ceased. Three ounce fcecis of citmtecl milk (gr. 3 to fl. or.. 1) or 
nrrowroot every 2 hours are most suitable. 

Chronic Gastritis 

Etiology. The most common primary causes arc, clironic over- 
indulgence in alcohol, tea rich in tannin, over-eating, piquant foods such 
as ctirrics, cold foods such as ices, excessive srnoking, and improper 
mastication of food. Clironic gastritis may be secondary to acute 
gastritis, to local causes sucli as an ulcer or groivth in the stomach, 
or to passive venous congestion in association with cirrhosis of the liver 
and heart failure. Chronic gastritis may also occur in wasting diseases 
such as carcinoma or tuberculosis, or in blood diseases such as pernicious 
anxmia or Iciikrcmia. 

Pathology. There is excessive secretion of mucus with later some 
atrophy of the mucous membrane. Venous congestion is noticeable in 
cases due to back pressure. 

Microscopically, in early cases there is rr)und'celled infiltmtion 
between the glands ; later the glands may disappear, and the mucous 
membmne be converted into granulation tissue. In some instances 
tlie gastritis is localised to tlie pyloric region and erosions may be 
found. 

Clinical Findings. The patient is usually an adult who complains 
of “ indigestion,” The chief symptoms are a poor appetite, nn 
unpleasant taste in the mouth, regurgitation of food, hearlburu or 
excessive thirst. The bowels may be costive or loose ; in the latter 
instance there is usually deficient gastric acid secretion. Flatulence 
and heartburn may result from fermentation processes. In chronic 
alcoholism there is nausea and morning vomiting, ehlefiy of mucus or 
glairy fluid, ilicmatemcsis may occur in gastritis due to venous 
stasis. 

On Ernmtfian'en : The tongue is coated, whiteor brown, the complexion 
is. usually sallow, but telangiectases may be seen on the face and dilated 
s enulcs in the conjunctiv.'c in cases of cirrhosis of t)je liver. There are 
no definite abdominal signs, but diffuse tenderness may be elicited in the 
epigastnuin, A fractional test meal shows excess of mucus in the 
majority of the specimens and the free acid is usually low or may 
be absent tiirougliout. Fermentation acids arc often present. The 
opaque meal in primary coses show’s no evidence of ulcer or growth. 
Gastroscopy is of most value in the diagnosis of gastritis. During tlie 
active stagra the mucous membrane shows liypertcraia, cedema, exuda- 
tion, hremorrhage? ami superficmlulceration. Tlic results of the inflanitn- 
tion are granularity of the mucous mcmbraiit, narrowing, distortion 
and atrophy of the folds. In jiixta-pyloric gastritis the clinical findings 
simulate those of duodenal ulcer, e.g. hunger pain relieved by food, 
gastric iiypersecretion and small hainiorrhagcs due to erosions. In 
sucli eases the occult blood test in the fwces is positive. 

Differential Diagnosis. Other causes of gastric pain must be 
c.\cludcd. The diagnosis is established by the history and symptoms 
of the case, the test meal and opaque ineBl findings. 
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Course and Complications Chronic gastritis is often a prolonged 
affection, unless the pnraarj cause can he retno\ed 

Prognosis. This is largelj dependent on that of the primary 
condition 

Treatment The patient should he strictly dieted , irritant 
substances such as cumes, mustard, stoned tea, greasy foods and 
heavj meals being a\ oided, and no meat must be eaten for some weeks 
Meals must be taken at regular mtervals Alcohol and smoking should 
be forbidden or stnetlj limited Washing out the stomach with a pint 
of warm sodium bicarbonate solution (gr CO to fl oz 20) or ivith 
In drogen peroxide (10 T, ols ) in warm inter (m 30 toll oz 20), tlirough 
a wide bore stomach tube helps to get rid of excess of mucus Tins can 
be done night and morning for a few dais in obstinate cases, and subse 
qucntli a glass of hot water should be drunk liefore meals Oral sepsis 
should be eliminated and adequate mastication enforced An alkaline 
gentian mixture iiith mix i omica helps to stimulate the appetite, such as 
Tnc nuc.iom m 10, sod bicarb gt 15 sp.chlorof m 7, mfus gent co, 
rec adfl oz 1. Fl oz ltds ac If there is dcricient free h> drochloric 
acid this should be supplied ns acid hjdroehlor dil m SOtoOOinCfl oz 
of water with syrup aurnntii m 30 and some sugar to taste, 3 tunes 
daily inth and after meals Diarrhcca is usually checked bi the acid 
prescription, whereas constipation can be o^c^como bi adding liquid 
extract of cascara m 10 to 20 to the alkaline gentian mixture, or by 
giving liquid paraffin Q oz i to fl oz 1 at night In cases with liyper 
secretion the treatment is as for gastric or duodenal ulcer (see p 80) 

The Gastric Dyspepsias 
Dcfimtion Disturbances of stomach function 
Etiology. The mam function of the stomach is to liquefy food and 
pass it on to the duodenum Disturbances of function may be secretory, 
niuscularornerrous Thcfollowing clinical raneties will be described 
llyposeerction, including achylia Hy-pcrsecretion, including Reich 
mann’s disease Gastric flatulence, including aerophagv Gastroptosis 
(see p. Cl) Bulimia Anorexia and anorexia neriosa Iltartbum 
and waterbrash 

Hyposccretlon 

(/nc/«ding Hypochiorhyina, Achlorhydna and Achylia G<w/rica) 
Defimtion Dimimshed secretion of gastric juice The term is 
usually employ cd to mean diminished secretion of hy drochloric acid 
In achlorhydria there is absence of free hydrochloric acid and in 
achyha gastnea there is a complete absence of free hydrochlonc acid 
and pepsin in tlic gastric juice , , , , 

Etiology Iljpochlorhydriam-ii be met with in apparently healllii 
indn idimls, or may result from emotion, worry, fatigue, or chronic 
gastritis Achlorhidna mav also occur in apparently healthy indi- 
iiduals or may result from cliromt gastntis or carcinoni i of the 
stomach It may also occur with simple acldorhidnc anxmia (sec 
p 4JJ), acne rosacea, rheumatoid arthntis, chronic appendicitis or 
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cholecystitis. Some autliors bcQiere the ncUorhydria is always caused 
by gastritis which may be due to hiematogenous toxins resulting from 
infections eitlier before or after birth. Achlorhydria is more common 
in Momen. It is rare with duodenal nicer, less uncommon with gastric 
nicer. It occurs wjtli such allergic states as asthnra, migraine or urticaria. 
Achylia gastrica is usually present with pcniicious aniemia. 

Clinical Findings. Frequently there arc no symptoms. In other 
cases the patient, usually an adult, complains of abdominal discomfort 
and fulness after a small meal, flatulence, anorexia, heartburn and 
diarrhccn. A test meal shows a complete absence of free hydrochloric 
acid and a low total acid curve. The opaque meal shows rapid stomach 
emptying due to absence of acid in the duodenum. Normally acid in 
tlic duodenum causes the pylorus to close until it is neutralised by the 
pancreatic secretion. 

Treatment. Dilute hydrochloric acid should be given by moutli 
immediately after or with the later stages of the meals. Doses of 
m. 3 to in. CO may be required, flavoured with sugar or ejTUp of orange 
in a glass of water. In some cases the acid causes irritation of the 
bladder nnd frequency of micturition. Tiic. hyoscyam. m. SO and pot. 
nt. gr. 15 can then be given at night. 

KypersecrcUon and Hypercblorhydria 

Oefinifion. Hypersecretion (Reichmann's disease) is an excessive 
secretion of gastric juice. The bydroehloric acid is not usually increased 
In strength in the secretion, although the total volume of hydrochloric 
acid evercted is necessarily increased. In hypercblorhydria the volume 
of gastric juice may not be increased, but the concentration of hydro* 
chlonc acid is greater than the normal of about 0-1 to 0-2%, as obtained 
with the test meal. 

Etiology. Hypersecretion may occur in apparently normal 
individuals, in nervous stales, or in association’with delayed stomach 
emptying. This may be due to reflex spasm of the pylorus and gastric 
ulceration. 

llypcrclilorhydria occurs m about 3% of apparently normal men, 
or in association with pylorospasm and juxta-pylowc ulcer, the gastric 
crises of tabes, and at times in association with chronic cholecystitis 
or appendicitis. 

Oiolcaf Findings. The patient with hypersecretion may be in 
perfect health, or complain of vague symptoms of abdominal discomfort 
after meals, or of pain about S hours after food. A stomach splash 
is elicitttl over 4 hours after a meat. The typical fractional test 
meal findings are on excessive fasting stomach content {over SO c.c.) 
and an excessive residue, such os 400 c.c. of clear gastric juice 3 
hours after tiic meal has been given. Wth the barium meal the excessive 
gastric secretion may be seen in the stomaeli above the barium. In 
physiolopcal hyperchlorhydna there arc no symptoms. A test meal 
shows usually a high climbing acid curve, but there Is no excess of fasting 
stomach contents, and no excess of residue at 3 hours. 

Treatment- This b ns for gastric ulcer {see p. so). 
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Gastric Flatulence and Aerophagy 

{Flatulent Dyspepsia) 

Definition. Distention of the stomach with gas 

Etiology Tlie motlem \iew is to regard flatulence as being due 
to air swallowing (aerophagy) There appears however, little doubt 
that clinically in manj eases it is due to fermentative changes in the 
stomach, usually associated with gastric hjposecretion ^lore rarely it 
IS caused by aerophagy (a neurosis) or perhaps bj dehcient absorption 
of air from the stomach owing to venous stasis from heart failure or 
cirrhosis of the li\er. 

Clmical Findings The patient complams of epigastric distention 
after meals, fulness and eructations of wind Flatulent djsptpsia is a 
prominent symptom m many cases of gall bladder disease It often 
gives rise to palpitations and pain near the apev of the heart, which 
is mistaken by tlie patient for heart disease As a ps\ choneurosis, 
aerophagy becomes a morbid habit, the patient constantly swallowing 
and belclung up wind, with noises which are very distressing for those 
near him Aerophagy may also occur with acute dilatation of the 
stomach (see p 28) 

Treatment In flatulent dyspepsia the meals should be given dry, 
and fluid drunk half an hour before, or 2 hours after meals A 
carminative such as ol cajaput m 2orol terebm m 10 may be given 
on sugar, or Sod bicarb gr 10, sp anunon aromat m 20 sp chTorof 
m 5. infus caryophyll rec ad fl oz. 1 FI oz 1 three times daily after 
meals Taka diastase may be given m an alknlmc mi.'cture sucli as 
Sod bicarb gr 10, Taka Dnstase Liq m 60, sp chlorof m 7» mfus 
gent CO rec ad £1 02 1 FI oz 1 1 d s p c 

In acropliflgj due to nervous causes the nature of the air swallowing 
should be explamcd, and the patient instructed to resist all desire to 
“ bring up ” the wind IIc will then be unable to swallow more. In 
some cases the suggestive cITect of possmg a stomach tube results in a 
cure 

Bukmia 

A condition of excessive liungcr which may be met vnth m diabetes 
mcllitus, gastric ulcer, hypcrthyroidisra, or as a neurosis 

Anorexia Nervosa 
{Hysterical Anorexia) 

A condition charactensed by complete Joss of appetite wntJioot any 
organic cause being discoverable The loss of appetite was attributed 
by Sir "'I Gull to a morbid mental state,’ and it is thought by 
some that tlus leads to n functional disturb mcc of the anterior lobe of 
the pituitary The condition in some Isay’S resembles Simmond s disease 
(seep G72) Tlic latter, however usually occurs at a later age penod 
Predisposing causes, include emotional crises, unhappiness at home, at 
school or at work “ slimming,” an operation or a severe illness The 
patiint IS usually i young woman aged 15 to 20 years, who refuses to 



•28 


THE AUMENTAHY SYSTEM 


take any food, steadily loses \Teight and suffers from amenorrhea. Tiie 
amenorrhaa may begin before, or »t the same time as the anorexia. 
There is an increased (Iown5’ growth oC hair on the trunk, limbs, Ups and 
chin, and the pubic hair may show the male distribution. She is active 
and restless and displays complete indilTcrencc toivnrds her symptoms. 
Dentil is liable to occur from what is apparently a functional disease. 

The nature of the illness should be explained to the patient and her 
relatives. She should be isolated and small feeds given two hourly, the 
nurse or doctor ensuring that each feed is eaten. If necessary tlie patient 
should be fed through a stomach tube at the commencement. The 
administnition of thjTOideum gr. i to | daify niay help to stimulate the 
appetite. The patient cannot be considered to be cured untiKher 
monthly periods are restored. 

Heaitbuin 

Heartburn is a burning sensation felt behind the sternum or in the 
epigastrium, usually accompanied by regurgitation of a little acid fluid 
into the mouth. It may occur either with h)-persecretion, due to hydro* 
chloric acid, or w ith hypochlorhydcin, due to fermentation acids. In the 
former case alkalis arc requited after meals, in the latter dilute hydro- 
chloric acid. 

Waterhnish 

Waterbrash is a regurgitation of acid fluid into the cesophagus 
accompanied by a cojiious secretion of saliva. The latter may run out 
of tlie mouth and be followed by vomiting. It is usually associated 
with hypersecretion and relievetl by alkalis. 

Dilatation of the Stomach 
(Go^rectons) 

Tlierc are two types, acute and chronic. 

Acute Dilatation of the Stomach 
{Actile Paralyais of the StoTruich) 

Etiology. Tlie dilatation may be due to paralysis of tlie gastric 
branches of the vagus or to overactivity of the sympathetic, associated 
with a kink of the third part of the duodenum, where it is crossed by 
the superior mesenteric vesseb. This kink is jiroduced by the drag of 
the dilated^ stomach. Some writers believe that the dilatation • is 
initialed by air swallowing. It usuatiy follows operations such as 
prostatectomy, but it may occur in any severe illness, after childbirth, 
after injuries to the spine, femur or head, or folloiving a heavy raenl. 

Clinical Findings. Shortly after coming round from the anrostiietic 
after an abdominal operation the patient notices pain or oppression in 
the epigastrium, and later large quantities of watery fluid containing 
mucus or bile pour out from the mouth. 

0« Exfl7«jnation ; In tlic early stages there slight fulness in both 
hypochondria. Later the patient is pale and collapsed, llic abdomen 
is distended and sometimes tender; a stomach splash is cUciteil. The 
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pulse IS mpid and of poor volume, and the temperiturc is usually 
subnormal 

Differential Diagnosn> Acute dilatation of the stomach must be 
differentiated from peritonitis or intestinal obstruction The absence 
of fe\cr and ftccal vomiting, together with the signs of a grossly dilated 
stomach, are characteristic findings 

Course and Complications If untreated it ma> •prove rapidly 
progressive 

Prognosis This is serious, and death may rapidly o6cur unless 
treatment proves successful 

Treatment Prophylactic This consists in tlie avoidance of tight 
abdominal binders after operations Mouth washes should be used to 
prevent air swallowing 

Curatiie If tlic condition is diagnosed sufTicientlj earl) and 
adequate treatment applied it is not usually necessary to place the 
patient in the knee clhovr position or on his face As soon ns it is 
suspected a R) le’s tube slioutd be passed through the nose, and the 
stomach contents aspirated with a well fitting glass syringe If excessive 
fluid IS obtained, Indicating dilatation the stomach should be kept 
emptj h) a continuous suction apparatus attached to the Rvle’s tube 
Isormal sabne should be given intravenously b> the rontmuous drip 
method to replace lost fluid, and the patient should be allowed fluid by 
mouth as desired Ph>sostigmme salicylate gr J /200 should bo given 
subcutaneousl) every 4 hours for 3 doses 

Chronic Dilatation of the Stomach 

Tins may be non*obstructivc or obstructive 

Non-obstructive Dilatation of the Stomach 

Ebology The dilatation may result from atony of the stomach, 
due to chronic gastritis, over eating or over-drmkmg, or be associated 
with general weakness, visceroptosis or convalescence from severe 
illnesses such as enteric fever 

Pathology The stomach is dilated and holds over 2 pints, but 
very much larger quantities have been recorded Thfc muscle wall 
becomes thin and the mucous membrane chronically inflamed or 
alropJned Gaseous fermentation helps to distend the stomach 
Generalised visceroptosis is often present 

Clinical Findings Tlie patient is usually a woman, who complains 
of digestive disturbances especiollj epigastric fulness and distention 
after meals with eructation of food and occasional vomiting, sometimes 
of large quantities of food She usuall) suffers from chronic constipa 
tion 

On rxcmmalton The general nutrition is often poor, the condi 
tion of the abdominal wall suggests visceroptosis (sec p Ct) and a 
marked stomach sphsh is found lasting over 4 hours after a meal 
The fractional test meal shows a dclaj m stomach emptving excess of 
mucus in the specimens and usually a dmunuUon in the free hvdro 
chlonc acid content X rt' examination with a banum meal show s 
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the abnormal size and position of the stomach and the rate of emptying. 

Treatment. The patient should take meals dr>% and iiave smaller 
meals than usual at more frequent intervals, such as 6 times a day. 
At least 8 pints of fluid should be drunk in the 24 Iiours, but apart 
from meals. Constipation should be corrected by drugs such os ext. 
cascar. sagrad. sicc. gr. 2 to 4, paraffin. Uq. ft. oz. ^ to 1, or"^ confect, 
senna? gr. CO nocte. Abdominal etereises as for visceroptosis {see p. C6) 
and the wearing of an abdominal belt arc often helpful. The patient 
should masticate well, cat slowly, and lie domi for 20 minutes on the 
right side after meals. Milk puddings, soups and greasy foods should 
be avoided, A digestive tonic is helpful, such as Tnc. nuc. vom. m. 7, 
glycerin, pepsin, m. <30, Taka-Diastase Liq, m. CO, sp. ehlorof. m. 7, infus. 
gent. CO. rec. ad fl. oz. I. FI. oz. 1 t.<Ls. p.e. Alternatively, a course 
of arsenic may be given using sod. cacodyl, gr. 1 daily, injected intra- 
muscularly G days a week. The total amount injected m a course is 
20 grams. 

Obstructive Dilatation of the Stomach 

Etiology. Obstructive dilatation may result from pyloric obstruc- 
tion, due to an ulcer, new growth, congenital stenosis, pjdorospasro 
or external adhesions, or to on hour-glass stomach. 

Pathology. The stomach is usually considerably enlarged and some 
liypertrophy of its musculature may occur. 

Clinical Findings. The patient is often an oduH male, wiio complains 
of indigestion associated with gradual weakness. There is epigastric 
discomfort, flatulent distention and periodical vomiting of large 
quantities of sour fluid, which has an olTomivc odour in malignant cases. 
Tlie vomit often contains articles of food eaten several days previously. 
The appetite may remain good but constipation is severe. 

On Examination : A marked stomach splash may be elicited several 
liours after the last meal and in some instances pyloric thickening is felt. 
Visible jicristalsis, in which the waves pass from left to right in the upper 
abdomen, may be noted after abdominal palpation, and the outline b( 
the distended stomach may be seen through a thin abdominal wall. 
Occasionally antiperistaltic waves arc seen. A test meal shows stagna- 
tion of llic stomach contents, excess of mucus, fermentation acids and 
a low or absent free hydrochloric acid content. Sarcin®, yeast cells 
or Oppler-Boas bacilli may Iw present. An opaque meal indicates the 
size of the stomach and delay in emptying. Tliis may be repeated after 
a course of tnc. belladon. m. 15 t j.s., wlucii is given for .8 to 4 days ' 
, to sec whether the obstruetbn is due to pylorospasm. Pylorospasm 
nwy be due to apprehension, and some radiologists believe that the 
relaxation of the spasm at the second examination is due to the relief 
of this apprehension rather than to the effect of the belladonna. 

Coune and Complications. Oigantc pyloric stenosis is progressive, 
and, it due to carcinoma, usually rapidly so. Tetany may occur as a 
complication. 

Differential Diagnosis, Dilatation of the stoiiiacli can usually be 
distinguislictl from that of the colon by clinical examinatiou, and, in 
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some cases of the latter, removal of flatus by a rectal tube establishes 
the diagnosis If the stomach is grossly dilated tmd filled with fluid, 
ascites or an ovarian cyst may have to be eliminated in making the 
diagnosis There is usually no diflicult}. as the dilated stomach can 
be emptied by a tube and the swelling thus removed X raj s also ser\ e 
to establish the diagnosis 

Prognosis This depends on the cause of the obstruction and its 
nmenabilitj to treatment 

Treatment Gastro enterostomy is usuallj required in organic 
obstruction Stenosis due to spasm maj be relieved bj daily gastric 
Ia\ age and the administration of tnc belladon m IStds 

Congemtal Hj'pcrtrophic Stenosis of the Pylorus 

Etiolngj 1 he stenosis is proinblj due to congenital hypertrophy 
of the circular fibres of the pj lonis with superimposed pyloric spasm 
Predtsposingeanises 1 Age 2 to 4 weeks 2 Sex Males predominate 
m the proportion of four to one The first child of a familj is especiallj 
prone to the alTection Phimosis is probablj of no etiological 
signilicance 

Pathology There is pyloric thickening with hypertrophy of the 
cu’cular muscle fibres , the stomach may be dilated The duodenum is 
normal 

Cbnlcal Fmdiogs The patient is usuallj a babj boj either breast 
or bottle fed agcdabout2to4ueeks, uhowoshealthj at birth butuho 
has suffered from \omitmg ond constipation since he vns about S 
weeks old More rarely the \omitmg has been present from birth 
The >omitmg is forcible or projectile, the fluid being ejected 2 to 8 feet 
and the bahy loses weight The vomit does not contain bile 

<7« Examtnaiion The baby is often pale, a little cyanosed and 
wasted \isible peristalsis, from left to right maj be seen m the 
epigastrium after a feed A tumour can be felt in nearly everj case 
if sufficient care is taken The warmed left hand is laid on the 
abdomen ond the lower border of the liver defined Pressure is then 
made with the fingers in the region of the pjlorus and after tlie babj 
is fed the small tumour due to the lliickencd pjlorus can usually be felt 
It mav be under the Incr ond only felt on inspimtion and it inaj 
quidiAj re^KX Avi 'Skvaj vriay gwiwg tvn t/oirtts 

of milk and water and gr 00 of banuni sulphate by a spoon , the 
delay m stomach emptying is thus revealed Gastric analysis usually 
shows a high free and total aciditv and absence of duodenal regurgita- 
tion The ^ omiting leads to alkalosis, with a raised plasma bicarbonate 
and a lowered plasma chloride figure 

Course and Complications If untreateil, the baby usuallj dies 
m a few weeks from starvation recovers may take 1 to 8 montlis 
with medical treatment Gastro-entcntis due to cross infection in a 
hosjntal ward is a serious comphailion 

Differential Diagnosis, The condition must be diagnosed from 
other causes of vomiting The chamctenstic features are the age of 
onset, the projevtih vomiting, visible ptrislulsis and most iinportimt 
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the palpable tumour. In congenital duodenal stenosis the vomiting 
begins at birth and bile is present in the vomit. 

Prognosis. A certnin i)roporlioii of jiatients recover spontaneously, 
but as it is impossible to say whether an individual one is going to do 
so, treatment should be given immediately the diagnosis is made. There 
is a difTerence of opinion as to whether this treatment slioulcl be medical 
or surgical, and whether surgical treatment should only be given if 
medical fails. On statistical evidence the palm must be awarded to the 
surgeons, as in a series of 50 cases operated on in nursing homes 100% 
recovered, and with a scries of 100 cases, who were brcasl-Jed before and 
after the operation, and were operated on in hospital, all recovered. 
On the Ollier hand, with bottlc'fed infants operated on in hospital, a 
mortality of 10% must be expected, death being usually due to gastro- 
enteritis acqiurctl by cross-mfection in hospital. 

Treatment. Surgkal. The operation is that of Ilaminstedt's pyloro- 
mj'otomy, the pylorus being divided longitudinally doivn to the mucous 
membrane. It is usually performed under local amesthesia, tlic stomach 
being washed out immctliatcly before the operation. 

Mrdical. This consisted formerly of gastric lavage, using n No. C 
or 7 Jacques soft rubber catheter and a 1% sodium chloride solution nt 
100® r., liMce daily just before a feed. Small hourly feetls were given 
uf 1 to 2 tcaspoonfuls of breast milk which had just been drown off, or 
of citrnted or peptonised milk. The feeds were gradimlly increased to 
IJ oz. Tlie best medical results arc obtainerl by tlic use of Eumydrhi 
(atropine tnethylmtras), the mortality In Gothenburg being 1%, whereas 
in England with hospital cases the mortality is about 11*5%, between 
70% and 80% being cured. Eumydrin may be gis’en by mouDi using a 
1 m 10,000 solution ui water, the first dose is 0 5 to 1 mil., increasing by 
0-5 mil. at each feed until 2 to 3 mils arc given six times daily. The 
Euniydrin is administered lialf an hour before the feeds, which are given 
three hourly. Tlie treatment lias to be continued for about 4 weeks. 
Euniydrin (0 0% in alcohol) may ulso Ijc given by drops applied to the 
tongue. One drop twice a day may prove sulTicient to stop the vomiting. 
It is a mistake to administer loo mucli Iluid by mouth, or in the form 
of normal saline subcutaneously, unless the patient is s cry dehydrated, 
as this diminishes the cITtct of the drug. Tlic total Iluid required (be- 
tween feeds) is 3 oz. per lb. body weight during the first 2t hours, 
subsequently the infant is given by mouth between feeds us much fluid 
Hs he requires in addition to liis feeds. Gastric lavage is not necessary. 
Toxic effects include rise of temperature, flusliing of the skin and * 
abdominal distension. These can usually be relieved by omitting the 
next dose of Euniydrin. The duration of the treatment is hkely to be 
28 days in hospital, during which lime there is n grave risk of 'gastro- ' 
enlcrilis occurring from cross-infection unless adequate precautions 
arc taken ns regards isolation and nursing. 

Hypertrophic Stenosis of the Pylorus In Adults 
A few cases of hypertrophic stenosis of the pylorus of the congenital 
type have been met with in adults. They arc characterised by recur- 
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rent attacks of \omitmg Vihich may be associated with tetanj, without 
necessarily a history of infantile vomiting The condition can be cured 
by pyloroplasty, if feasible, or reheved by gastro enterostomy. 

Hscmatemesis 

Definition Vomiting of blood 

Etiology. The blood may be derived from various sites — 

The Stomach Igastronhagia) 

Local causes Erosion (gastrostaxis, bleeding from minute foci) , 
ulcer , carcinoma or sarcoma , acute gastritis , trauma , corrosives , 
simple tumours such as polypi or angiomata, a tuberculoma , a gumma 
Intragastric rupture of aneurysm of the aorta Tabes dorsalis (gastric 
crises) 

Portal congestion due to cirrhosis hcpatis , splenic ansmia , heart 
failure , thrombosis of the portal vein 

Toxic and infective causes Yellow fever , ^\ eil s disease , small 
pov. , hjemorrhagie scarlet fever , hxmorrliagic measles , appendicitis , 
cholecystitis , scpticiemia , influenza , cboliemia , urscmia 

Blood diseases Leukiemia , purpura , pernicious an-cmia , hamo 
phiha , crytlisraia 

The CEsophagtts Jluptured vancose veins m cirrhosis of the liver 
The Duodenum An ulcer 

The Lunge, Nose or Mouth The blood from these sources is 
swallowed before it is vomited 

Clinical Findings If the IiTmatemesis is se\ ere, the patient usua]l\ 
experiences a preliminaiy feeling of faintness with nausea, and then 
vomits up the blood 

On Examination The patient is often pale and blanched The 
vomited blood tends to be t^rk (coffee grounds) and is acid in reaction 
unless a large dose of alkali has been taken just before the vomiting 
Food may be present in the vomit and the blood is not aerated, os m 
haimoptysis The stools subsequently are dork and tarry (meliena) 
for about two days after the bleeding has ceased 

Treatment This depends on the cause The routine treatment 
for haimorrhage due to gastric ulceration is described on p 88 

Definition Expulsion of the stomach «>nlents from the mouth by 
abdominal and diaphragmatic contractions 

Etiology Vomiting maj be due to —Gastric Causes Dj'spepsm , 
gastritis, ulcer, carcinoma, congestion in heart failure or cirrhosis , 
hour glass constriction , pjloric obstruction, emetics such as salt or 
mustard , irritants such as arsenic, digitalis, poison gases, etc 

Central Causes Stumilation of the vomiting centre in the medulla 
bj anaesthetics, apomorphme, tobacco, toxins m urjpmia , alkalosis 
acidosis in diabetes melhtus and cycbcal vomiting, cholirnua, preg 
nancy , Graves’ disease, Addison’s disease, scorlet fever, influenza, 
acute 3 chow atrophy of the hv er 

Kerrous Causes L motions, hysteria, migraine, concussion, 

• dOlOST'S MCOICISt. ^ 
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meningitis ; intracranial tumours, abscess or hiemorrlmge ; tabes 
dorsalis, 

Rejlex Causes: Pharyngeal irritation; intestinal obstruction; 
appenclicitb ; M'orms ; peritonitis ; acute pancreatitis ; biliary colic ; 
renal colic ; Dietl’s crisis ; vestibular causes as in M^nifere’s disease 
and possibly seasickness ; nasal causes, due to odours ; uterine and 
o^'arian irritation, as in pregnancy ; testicular trauma. 

, Gastric Ulcer 

{Peptic Ulcer) 

Definition. A simple ulcer of the slomacli of doubtful etiology. 

Etiology. Tile cause is unknoim. Gastric juice appears to be an 
essential factor in the ulcer production, as peptic ulcer occurs only in 
situations exposed to its action, such as the stomach, first part of the 
duodenum, last part of the ocsopliagus, and in the jejunum after gastric 
anastomosis (anastomotic ulcer). A peptic ulcer may develop in an 
area of heterotropic gastric mucous membrane in a Meckel’s div'crti- 
culum. Other factors which may play a part in its production are; 
Trauma from ingested irritant food. Focal sepsis as in the mouth, 
appendix or galbbladder, ^rith local action of toxins or microbic emboli 
in the gastric mucosa. Arterial spasm in the mucous membrane of tlie 
stornaciu Arterial thrombosis. Ner\'ons disturbances, such as over- 
activity of the vagus or underactivity of tJie sympathetic, which may 
result from tobacco. U’orrj' appears to predispose to Inemorrliage and 
perforation. Stimulation of a vegetative centre in the inter-brain 
by Pituitrm or by a tumour, with consequent increased vagal activity, 
may be a factor in some cases. Tlic posterior lobe of the pituitary 
has been shown in animals to produce a gostrotoxic substance which 
can cause lesions in the acid-bearmg area of the stomach. There 
maj' also be a gastric ulcer diathesis, as gastric ulcers tend to run in 
some families and duodenal ulcers in others. 

Pathology. The ulcer varies in sire from that of a silver threepenny 
piece to tliat of a dorin or even larger ; it is usually about the size of a 
shilling and is commonly circular or oval. Multiple ulcers may occur. 
Acute and chronic ulcers are described. The former are usually small and 
often multiple, their floor is smooth nml adJiesions are not found. 
In chronic ulcers there may be much fibrosis producing pyloric stennsis 
or hour-glass constriction of the stomach. The following are the most 
frequent sites : Near the pylorus, on the lesser curvature, on the 
posterior wall, on the anteriorwanandcardia,on the greater curvature. 
The ulcer is sharply delineated and extends a variable distance through 
the stomach wall. It may erode and perforate tljc stomacli wall, or be 
surrounded by inflamniator}' tissue, or become adherent to such org.ins 
as the pancreas. 

Other changes found in association with gastric ulcer are perforation 
of an artery in the ulcer, perigastric suppuration due to localised 
peritonitis which may cause a subphrenic abscess, generalised peritonitis 
from perforation, fistulaj with the colon, duodenum or pleura, and peri- 
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gastric adhesions to the liver, gall bladder, etc Carcinoma rarely 
develops m an old gastric ulcer, but heabng with a resultant scar is not 
infrequent 

Clinical Findings The patient who has an acute ulcer is often an 
anairaic girl, the first sj-mptom being hicmatemesis Chrome ulcers 
are equallj common in males or females The patient is usually an 
adult, over the age of 20, although a gastnc ulcer has been recorded in a 
child aged tliree montlis There is a history of periodic attacks of 
indigestion The characteristic features of the attack are epigastric 
pain appearing a quarter of an hour to one hour after food and disappear 
ing before the next meal The pam is beUeved to be caused bj muscular 
contractions or spasm of the stomach It may be felt in tlic epigastrium 
to the left of the mid line or near the xiphistemum and may pass 
through to the back near the angle of the left scapula It is often 
reheved by vomiting or by alkali medicines Other symptoms such as 
nausea, vomiting, hsmatemesis or melxno may occur In some 
instances, especially when the ulcer is on the lesser curvature of the 
stomach or near the cardiac end, there are no sjmptoms until a severe 
hamatemesis occurs When the ulcer is situated close to the pylorus 
the sjTnptoms resemble those of a duodenal ulcer The appetite is 
often good, but the patient is afraid to satisfy it Other sjmptoms 
such as heartburn or flatulence with epigastric distention may be 
troublesome 

On Examination Thc' patient is often well nourished, but the 
tongue IS usually furred and oral sepsis is frequently present Pen 
,derness and cutaneous hjperalgesia may be found m the epigastnum, 
the tender spot corresponding with the site of the pam os demonstrated 
by the patient with lus finger tip Some muscular rigidity of the 
upper rectus muscle maj be felt on one or both sides opaque meal 
may demonstrate the ulcer as a projecting mass of barium in the lesser 
cun ature, in other cases a nitch or permanent filbng defect may be seen 
m the stomach wall Pyloric spasm mav be present with juxta pj lone 
ulceration An masura or hour gloss constriction may be noted m 
some cases with mid gastric ulcers If a constriction of the stomach 
wall is noticed, the opaque meal should be repeated after the patient 
has been given a course of belladonna, such as tnc bclladon m 15, 
tdsac forato4 daj s, to see if tlic constnction is due to spasm 
or to organic deformitj A muscular «pism is often seen in the stomach 
wall opposite the site of the ulcer A fractional test meal shows a 
climbing t5*pe of curve with high acidity if the ulcer is near the pylorus 
and pjlorospasm is present Blood may be found in the specimens 
removed In at least 50% of cases the test meal findings are nonnal 
especially if the ulcer is not juxlapjlonc Acldorhj dna practically 
never occurs wvlh gastric ulcer In sonic cases gvstroscopv will reveal 
an ulcer which is not dcmonstriMi. radioli^icallv , the converse is also 
true V gaslro-jcjunal stoma is not always casv to see The fjcccs 
The occult blood test mav be positive For this purpose a specimen of 
the fjcces should be examined alter the pvtient has taken no meat, fish 
gravj or green vegetables for 8 dvjs Hierc arc manv atj^iical cases 
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in which tlic history and symptoms do not suggest gastric ulcer, and 
yet its presence is revealed by the opaque meal. 

Dlfferenlial Diagnosis. In very many cases a presumptive diagnosis 
of gastric ulcer can only be made after X-ray and test meal examinations, 
the sjTnptoms and signs being entirely misleading. In other cases the 
diagnosis is established by gastroscopy or laparotomy. Such conditions 
as gastritis, carcinoma of the stomach, tabetic crises, chronic appen- 
dicitis, chronic cholecystitis and gastric neuroses may all cause symptoms 
closely resembling those of gastric ulcer. Carcinoma should be suspected 
if the pain is not relieved by a TPeek’s strict treatment. 

Course and Complications. Acute gastric ulcers: Tiiese usually 
heal rapidly when the appropriate treatment is carried out. Chronic 
gastric ulcers : These pursue an intermittent course. They may heal 
spontaneously, or progress and cause such complications as Jiromorrhage, 
perforation, localised or general peritonitis, gastric stenosis due to 
pyloric or hour-glass constriction, perigastric abscess or adhesions, 
or carcinoma. General complications are aniemia and malnutri- 
tion. 

Prognosis. This is on the whole good. A gastric ulcer rarely 
proves fatal apart from such complications as perforation, hsmorrhage 
or malignant change. ETictent medical treatment is improving the 
ultimate prognosis. 

Treatment. In the majority of cases tlie patient requires a 
preliminary 4 to 6 weeks’ course of treatment in bed followed by a 
prolonged after-treatment. The tcetli should be attended to after 
dental radiograms have been taken, any focus of sepsis being eradicated., 
A modified Sippy diet is advisable with a neutralising substance after 
feeds, and olive oil, belladonna or atropine before the feeds, as described 
later. The treatment recommended Is as follows ; — 

Healing Stage (Diet 1). TlVets 1 and 2. Feeds of 5 oz. are given 
at 7 a.m„ 0 a.m., 11 a.m., 1 p.m., 0 p.m., 5 p.m., 7 p.m., 0 p.m., 11 p.m., 
and once during the night, if awake, ^ic feeds consist of milk (warm 
and containing gr. 8 sodium citrate to the ounce), Horlick's malted 
milk or Benger's food. At least 5 of the feeds should be of milk, which 
may be coloured with tea. Slrainedorangeor tomato juice, 1 oz., should 
be given daily throughout the treatment to supply vitamin C. 

Ueck 8. Add 1 row egg to two of the milk feeds. A little thin 
bread and butter is given willi one feed, and cream 1 oz, 3 times a day. 
In addition, the patient may b« given once a day a little of one of the 
following : Sweet jelly, milk jelly, custard or junket. The feeds are still 
given two-hourly. 

UVfk 4. Tlie feeds are given every 2J hours, from 7 a.m. to 10 p.ra. 
They consbt of 5 oz. citmlcd milk O’ery other feed, with 1 egg in two 
of the feeds, the thin bread and boiler and the cream, as in Week 8. 
The alternate feeds arc composed of a similar quantity of potato soup, * 
arrowroot, cornflour, or milk pudding (sago or tapioca), and once a day 
a little milk jelly, sweet jelly, custard or junket. 

liVfk 5. The feeds arc given every 2 J hours. The milk may now be 
reduced to 8 timesa day, at 7o.m.> 5p.m. and 30 p.m. Additions to 
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the diet are pounded fish 2 oz , lightly boiled egg, crisp toast or rusk 
(well chewed) with butter. 

TreeA* C to 8 Feeds still every hours Add 2 to 4 oz pounded 
fish or minced meat daily 

Immediately before 8 feeds | (1 oz of olive oil is given, and directly 
before 8 other feeds Tnc belladon m StolO, aq chlorof adfl oz 4, or 
Atropm sulph gr 1/200 in m 00 water is given The alkali or 
neutralising substance used may be magnesium trisihcate, a teaspoon 
ful after feeds, or a 10% alum mum hydroxide gel , Aludrox, m 00 m 
water, 0 times a daj between feeds, or a powder consisting of Wag 
hydrox , cretae and bism carb equal parts, one teaspoonful of the 
powder in a little water is taken 1 hour after 5 feeds during the 
day, and 2 teaspoonfuls the last thing at night During the third and 
fourtli weeks the alkali is taken 3 times a day after feeds, and a double 
dose at night In the fifth to eighth weeks the alkali is taken twice a 
day after feeds and a double dose at night The constitution of the 
powder can be modified according to the effect produccrl on the bowels, 
the mag hydrox being increased if there is constipation, the creta 
and bisra carb , if there is diarrhoea Bismuth carbonate is out of 
fashion now owing to its expense, to the slatj colour it gu es to the 
fteces which interferes with the detection of blood and because it is 
said neither to relieve paui nor to neutralise acidity Tlie mouth should 
be cleansed after each feed inth sod bicarb gr 80 m 5 fi oz of water 
No smoking is allowed 

Vi hen the occult blood test ts negative and there is no pam, the 
patient is put on the following diet — 

Convalescent Stage (Diet 2) During this period of about a month 
the patient is allowed up for gradually increasing periods, and additions 
arc made to the dietary 

7 80 am , Breakfast One egg (lightly boiled), thin bread and 
butter or crisp toast and butter (to be well chewed), honey or apple 
jelly, sugar and milky tea 

10 om Wdk 5 oz (containing gr 15 sodium citrate) or Horhek's 
malted milk or Benger’s food r 

12 80 p m , Lunch Milk soup (potato or artichoke), fresh white fish 
(boiled or steamed), or rabbit, chicken or tender mutton, mashed 
potato. Custard or milk pudding or stewed apples (with no pips, skin or 
core), and the juice of an orange 

8pm Thm bread and butter, or biscuits and butter, and milky tea 

5 80pm }lilk 5 oz (containing gr 15 sodium citrate) or Horlick’s 
malted milk 

8pm, Dinner As for lunch 

10 80 pm SlilkSoz (containing gr 15 sodium citrate) or Bengcr s 
food 

The alkaline powder should be taken, 1 leaspoonful after breakfast 
and 2 teaspoonfuls last thing at night, end the oli\ c oil or belladonna 
before breakfast, lunch and dinner TJie meals should be small and 
eaten slowly After obout a month the after treatment is commenced 

Ancr-treatment (Diet 3) 8 o m , Breakfast A selection from 
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porridge, made from very fine oabneal; egg, boiled, poached or 
scrambled ; haddock boiled in mflfc ; toast, crisply made and Tvel! 
chewed ; breakfast biscuits, honey, apple jelly, butter, sugar, cream, 
and milky tea or coffee. 

11 fl.irt. A glass of milk, Ovaltine, Ilorlick’s malted milk, egg and 
milk, or llenger’s food and a biscuit. 

1 p.m., Lunch. A selection from soup, made from milk and vege- 
tables, such as potato or articlioke. Fresh white fish, boiled, grilled or 
steamed ^ith white sauce, or fish soufllA Meat, such as minced fresh 
beef, mutton or veal, grilled Iamb cutlet, boiled or roast chicken, 
sweetbreads, boiled tripe or boiled ham. Vegetables, such as mashed 
potato, steamed or boiled green vegetables, passed tlirough a sieve and 
served with butter. Sweets, such os custard, boiled or baked j junket, 
milk jiudding very well cooked, cornnour, stewed apples with no pips, 
core or skin, stewed plums with no skin, chocolate soulll^. Crisp toast, 
the juice of one or more oranges, cheese soufFld. 

ip.m. A cup of milky tea, thin bread and butter, spongecake, honey 
or jelly. 

7 p.m., Dinner. As at lunch. 

10 p.m. A feed as at 11 a.m. 

The breakfast, lunch and dinner should be small meals, well chewed 
and eaten slowly, llie patient should rest for half an hour after meals. 
No condiments or vinegar should be eaten, and nothing taken whiclr 
cannot be reduced to a soft pulp in the mouth. If it is impossibleto 
obtain the liquid feeds betiveen all the meals, a biscuit or some chocolate 
should be eaten. A teaspoonful of the alkaline powder should be taken 
every night on retiring to bed. 

The following articles of food are forbidden : Smoked salmon, 
tough meat, high game, sausages, cuny, madc-up dishes, fried foods, 
cheese (except cream cheese), meat extracts and meat soups, pickles, 
salads, uncooked vegetables, new or wholemeal bread, buns, unripe 
or raw fruit, nuts, raisins, jam with pips, marmalade with peel, strong 
tea Of coITee, aerated drinks and alcohol. 

The danger of alkalosis must always be borne in mind when tfie 
patient is taking large doses of certain idkalis. It is especially liable to 
occur with ulcers at or near the pylorus, when there is pylorospasm or 
renal insufficiency. The earliest symptom is often a distaste for milk. 
This is followed by headache, giddiness, nausea, vomiting, drowsiness, 
tetany or coma. The temperature iS" raised, pufec /requenf, 

and respirations slow. The blood nitrogen content rises, the blood 
pressure is often raised, ond the alkaline urine may contain albumin 
and casts, the chloride excretion being low. All alkalis should be 
discontinued at once, and I oz. of dextrose given in water by mouth 
8 times a day, or rectal injections of 4 to 8 11. oz. of normal saline 
containing 5% dextrose should be given everj' -I to 0 hoursi Ammon, 
cblorid., 0 3 G. (stearettes), should be given by mouth every 6 hours, 
or ammon. cblorid. 4 G. per rectum every 0 hours. An intravenous 
injection of I mil. of Collo-jol (kilcium should he given and repeated 
next day if necessary. 
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Any foous of sepsjs in the nose, eranw] smuscs, ffah bladder or 
appendix should now be treated Tlie histidine treatment of gastric 
ulcer IS not recommended 

The Indications for Surgical TMatment Tliese arc as follows 
Perforation Organic pj lone stenosis or hour glass conStnction which 
impedes stomach emptying Perigastric abscess Intractable hEemor- 
rhage due to a perforated, sclerosed artery, which will not repair by 
coagulation A suspicion of carcinoma as aroused b> the seventj of 
the pain, loss of weight, the persistence of blood tn the feces, and the 
progressi\e fall in the free h>drochlone and in the fractional test meal 
Pepe-iled ha.morrhages not responding to medical treatment or 
recurrent gastric ulcers may also require operation 

The Treatment of Haematemesis The patient should be jmt to bed 
and, proiidmg the ha:malemesis is not due to cirrhosis of the li\er, a 
subcutaneous injection of inorphm sulph gr i and ntropin suiph 
gr 1/100 gi\en This maj be repeated up to a total of gr 1 morphine 
in the 21 hours Nothing must be swallowed bj mouth until the 
bleeding has stopped, ns judged bj the absence of hTmatemesis or 
melaina The mouth may be washed out with a little cold water An 
hourly pulse chart should be kept 1 he blood pressure and hiemoglobm 
percentage should be determined e\er) 12 to 2-t hours The blood 
urea should be estimated, and, if raised, determinations should be made 
daily until it falls to normal The bowels should not be opened for 
itoTda)s an enema then being giscn Kectal injections of 4 to 8 11 oz 
of normal saline containing 5% dextrose should be given everj 1 to 
0 hours, or a rectal drip may be used with a Mfurjvh} vulcanite rectal 
nozzle, which allovrs free escape of flatus bix to 8 pints of normal 
saline (0 83% sodium chloride) ond isotonic dextrose (5%) should be 
run in slowly every 21 hours, resting the bowel every other hour by 
interrupting the flow Blood transfusion is required if the haemoglobin 
is below 40%, the systolic blood pressure below DO mm Ilg , the puhe 
rale over 140, or the blood urea over 100 mg per 100 c c One pint of 
blood will increase the hannoglobin by about 10%, and it should be 
raised to about 80% By the drip method a 10% increase m ha.mo 
globm should be achieved every 4 hours If the bleeding does not stop 
5 mils of Coamxlen Ciba may be injected intramuscularly twice a day, 
and a single injection of 10 mils of calcium gluconate (B P Add ) given 
Five or ten mils of Stypven, containing 0 5 ing , or 1 mg of Bussells 
viper venom, given by mouth may arrest the bleeding If there is n 
history of prev lous severe hxniorrhagcs, or if there is arteriosclerosis 
and the bleeding persists, an operation w ill probably be rcquirctl This 
should not be delay cd until the patient is exsanguine, and a prchminarv 
blood transfusion before the operation is of value After 2 to 4 days, 
and when the bleeding Ims been arrested, ns judged by absence of 
hrmatcmcsis and by the general condition of the patient, 4 fl oz of 
half strength normal salmc (0 12% sodium chloride) shoidd be giv en 
by mouth every 4 Iiours for 2t hours Sfilk feeds are now begun first 
milk 1 oz , water 1 oz and cmuls mag oxid ni '50 cverv 2 hours and 
then milk 2 oz cv cry 2 hours, gradually increased to 5 oz cv cix 2 hours 
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Tnc. bellndpiu m. 10 to 15 given before 8 feeds and olive oil fl. oz. | 
alternately before 3 other feeds. A tcaspoonful of the alkaline powder 
is given after 5 feeds, and a double dose at night. Fcrri et ammon. 
cit. gr. 30 sliould be given t.i.d. between feeds. The patient should 
now begin thd routine treatment for gastric ulcer. A barium meal 
should not be given within 2 months of a heematemesis as it may 
provoke a recurrence. 

Jleulengracht, in Copenhagen, has broken away from the traditional 
treatment of hxmatemesis. In a series of over 250 coses he has used 
a liberal dietary from the first day of the bleeding, and obtained the 
ver>’ low mortality of 1%. The treatment cannot be tolerated b\ 
severe cases of hsmatcraesis. The diet is as follows : — 

0 a.vi. Tea, white bread and butter. 0 a.m. Oatmeal with milk, • 
white bread and butter. 1 p.tn. A selection from : Meat balls, timbale, 
broiled chops, fish balls, vegetable gratin, fish gratin, mashed potatoes, 
vegetable purde, vegetable soups, cream of vegetables, stewed apricots, 
apple sauce, gruel, rice and tapioca puddings. 8^.«. Cocoa. 6 p.m. 
White bread and butter, sliced meats, cheese and tea. The patients 
are allowed to eat as much os they like. In addition, one teaspoonful 
of the follownng powder is given t.l.d. : Sod. bicarb, gr. SO, mag. carb. 
lev. gr. 80, ext. hyoscyarn. sicc. gr. 4, and ferri lact, gr. 5, t.i.d. 

Carcinoma of the Stomach 

Etiology. The cause is unknown. Most recent statistics tend to 
show that carcinoma rarely, if e\'er, develops from a chronic ‘gastric 
ulcer. Chronic ntropiiic gastritis h an important predisposing condition. 
Carcinoma ventricuU is t»o to three times as common in the male ns in 
the female sex. It is estimated that 4% of all adults die from it. 

Pathology. The following types are described : 1. Scirrhous, a 
spheroidal celled carcinoma with much fibrous stroma. 2. Medullary 
or enccphaloid, a spheroidal celled carcinoma with little fibrous stroma. 

3. Adeno-carcinoma, a columnar celled growth. Dual (kiss) adeno- 
carcinoma h.as licen described occurring on apposing surfaces of the 
stomach. In the so-callcd Krukenberg tumour secondary deposits 
occur in the ovary. 4. Lcalhcr-botllc stomach or linitis plastica, a 
ditTuse scirrhous growth. 5. Colloid, the growth tends to spread to 
the omentum. C. Malignant degeneration of a peptic ulcer. 7. Squa- 
mous celled carcinoma is rarely seen, and then it is at the cardiac end 
ct the Alomaetf. 

The growth is most often situated at the pylorus, then on the lesser 
curvature, near the cardia, on the posterior wall, or diffusely on the 
anterior wall. Adeno-carcinoma may occur as a stomal growth, follow- 
ing a gastro-cntcrostomy. Secondary carcinoma of the stomach is 
rare, tlic primarj- lesion usually being in the breast. 

Clinical Findings. TIic patient is often an adult male over the age 
of 40. He states that iie has recently suffered from indigestion, a 
complaint formerly unknown to him or not noticed for several years. 
Tite earliest symptoms are usually abdominal discomfort or pain not 
definilely related to food and often present at night, followed by anorexia. 
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nausea and later pam aggravated h\ food, heartburn, eructations, 
flatulence, \onutmg which tnay be Very persistent regurgitation of 
mucus, general weakness, anseima constipation, loss of weight and 
difficulty in digesting solid food In other cases the earlj s\inptoms 
suggest a duodenal ulcer but without the t%’picnl periods of remission 
Recurrent thromboses of >6105 in the legs may be an early symptom 
Iljcmatemesis is a rare occurrence but when present the \ omit may show 
thetypicalcoffecgroundsappcarancc ThepamIaterbecomes\erj se\ere 
On Examinaiton In early cases nothing abnormal can be found 
^'gsstm fcndemsrf ^ the disease prugresses caeirexrfa 
becomes noticeable, a palpable tumour due to the gro^vth may be felt in 
the epigastrium or left hj^pochondnum, and enlarged glands may be 
felt above the left cla\ncle (Vuchow*a gland due to spread along the 
thoracic duct) m the left axilla, and in the groins Modules may be 
felt m the abdominal wall atound the umbilicus The bver may be 
enlarged and irregular due to secondary deposits, and ascites may result 
from pressure of enlarged glands in the portal fissure In any case 
m which the suspicion of gastnc carcinoma anses, the following 
in\ estigations should be carried out —Opaque meal This may show 
a la^e filling defect due to the growth protruding into the stomach and 
giving rise to gastnc stenosis, or in early cases it is due to an interference 
with the normal penstaltic wave at a certain spot in the stomach as 
seen on the screen Fractional test meal The typical findings arc foul 
dark restmg stomach contents with some blood and high fermentation 
acid but no free hydrochlonc acid Evidence of stagnation is shown 
by the presence of charcoal particles from the milk and cliareonl 
feed giv en the night before Oppler Boas bacilU, saremas and yeasts 
Subsequent specimens show Achlorhydria (absence of free hydrochloric 
acid) and the fermentation acids remaio on the high side Free hydro 
chloric acid may be found m ao% of cases Achlorby dria is probably 
due to previous gastritis, and not to the growth involving the ncid 
secreting area The lactic acid in the stomach contents results from 
fermentation and is not a specific product of the growth In some 
cases in which the X ray diagnosis of carcinoma is doubtful a definite 
diagnosis cither positive or negative can be made by gastroscopy 
Occult blood in ficces A sjiccimen of the ftcces should be tested for 
occult blood If positive th<; test may be repeated after omitting all 
meat, flsli, gravy and green scgctables from the dietary for 8 tlay^ 

If still positiv c it indicates bleeding from the alimentary tract The 
blood There is usually severe anxmia which may approximate to the 
pernicious tvqic, with some mt^locy tes and an occasional megaloblast, 
but the colour mdex is not Usually above unity There is usually a 
leucoev tosis of 12 000 per c nun or over 

Differential Diagnosis The roost important conditions to exclude 
are Dyspepsia from other ctiuses, including ulcers of the stomach and 
duodenum Authors of test books arc often blamed for onlv gumg a 
picture of advanced and inoperable careinoma of the stomach It 
should be suspected in all casei of digestive disturbances which do not 
quickly yntld to adequate treatment In all cases of doubt, full mv esli 
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gations, as described above, should be carried out. E\ eii then in some 
cases the diagnosis remains uncertain and can only be established by 
biopsy. Carcinoma of the stomach does at times occur in young adults, 
so it cannot be excluded on the ground of age alone. Periucious nnicmia : 
A blood cxamin.'ition should exclude pernicious nnaimia, in nhicb an 
achylia gastrica (see ]i. 489) is almost always present. Splenic amcmia : 
A swelling m the left hypoehondrium associated with a htematemesis 
and aufcmia ma}' .suggest an cnlargcil spleen, and splenic nnxania. 
The opaque meal usually serves to differentiate. A gumma of the 
stomach : The Wassermann reaction will help to exclude this, and if 
positive the response to vigorous anti-sjphiJitic treatment as described 
on p. 43 affords further confirmatory cs'idencc- 

Course and Complications. Peatli usually occurs within 6 to 
12 montlis from the date of diagnosis, unless early surgical inter- 
vention proves successful. Complications include dilatation or rupture 
of the stomach, gastro-cohe fistula, jaundice due to obstruction of the 
bile or hepatic ducts by secondary dgiosits, pleural effusion and 
thrombosis of the femoral vein. 

Prognosis. This is usually hopeless unless early operation has been 
performed. 

Treatment. If the investigations point to early carcinoma, 
laparotomy should be performed and the growth removed surgically If 
possible, or radium may be applied locally. Operation in the presence 
of clmical evidence of metastases, sucli as ezdarged glands or Ih’er, is cot 
justifiable e.xcept to relieve pyloric obstruction. Deep X-ray treatment 
does not etlect a cure. ' 

Sfedical treatment consists in ; — Diet : The patient should be given 
what he fancies. If there is gastric obstruction liquids or semi-solids 
only should be allowed. Gastric la^age : In cases of pyloric obstruction 
which are not operated on, the stomacii should be washed out irilh 
sodium bicarbonate solution (gr. CO in 11. oz. 20) daily or more frequently, 
using a rubber tube. Drugs : Tliesc are required for pain. Nepenthe 
m. 20 to SO t.i.d. may be given by mouth, or tnc. opii m. 30 t.i.d. or tnc. 
chlorof, ct morplun. co. (U.P.C.) m. 6 l.i.d. To seture sleep hj-podermic 
injections of morphin. sulpli, gr. J to 1 or Omnopon (papaveretiim 
Il.P.C.) gr. 1/3 arc usually requirctl. The anxmia usually improi'cs 
temporarily with liver treatment (as for pernicious nmcmia, see p. 490). 

Sarcoma of the Stdmach 

It is stated that about 1% of malignant growths in the stomach arc 
sarcomatous. Growth is rapid. The age incidence is usually between 
80 and 40. Clinically the condition can only be distinguished from 
carcinoma by operation. Secondary metastatic sarcoma may occur 
in the gastric wall. 

Benign Tumours, Cjsls, and Foreign Bodies in the Stomach 

These include : Polypus (adenomatous tumour), fibroma, myomp, 
adenomatous cyst, hydatid cyst and Iiair balls. 

The treatment of these tumours is surgical. 
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Tuberculosis of the Stomach 

The stomach is % cry rarelj affected by tuberculosis An ulcer may 
occur secondary to pulmonary tuberculosis or miliary tubercles may be 
found m the mucous membrane 

Syphilis of the Stomach 

A gumma may cause pylonc obstruction, hour glass constriction or 
ulceration Clmically it simulates peptic ulcer or carcinoma but the 
Wassermann reaction and the response to anti syphilitic treatment 
establish the diagnosis Some cases of hm/wjjlaJtico are thought to be 
syphilitic m origin 

Treatment The patient should be gii cn a course of iodides and 
mercury such as Pot lod gr 5 liq hydrarg perchlor m 20 sp chlorof 
m 7, aq ad n oz 1 FI o? 1 1 d s p c The iodide sliould be increased 
up to gr 30 to GO t d s and be followed by a course of ncoarsphenaraine 
injections (see p 570) 


THE INTESTINES 
Duodenal Ulcer 

Definition A peptic ulcer m the duodenum 

Etiology The underlying causes are the same as for gastric ulcer 
(sec p 84) A duodena! diathesis is credited by some, characterised 
by a hypertonic, hypcrsecrctmg and rapidly emptying stomach There 
IS a distinct familial incidence Predisposing causes 1 Sex This 
disease is four times as common m men as m women 2 Age The 
usual age period is between 80 and 50 years 8 Smoking The 
effect of this IS doubtful as in a senes of over 400 cases over 80% were 
non smokers 

Pathology The ulcer is generally situated within un inch of the 
pjloriih A nrious stages may be found as with a gastric ulcer The 
pain IS conside-ed to be due to pylorospasm 

Clinical Findings The patient is usually a middle aged male, who 
gnes a history of discomfort, later succeeded by pain in the upper 
abdomen The pain occurs pcnodicnlly, lasting for a week or longer, 
with mtervali of relief for several weeks or monOis These relief 
periods shorten as the disease progresses The pain is often localised 
by tlie finger to a spot in tlie epigastnura just to the right of the mid line 
It may radiate through to the back near the inferior angle of tlie nght 
scapula The pam is related to food tn tliat it occurs about 8 or 
4 hours after a meal and tends to wake the patient at about 2am 
It IS temporanly relic%ed by taking more food (“ hunger pain ’ ) and 
by alkalis The patient may say tliat an attack has followed some 
dietetic indiscretion The apixrtite is usually good but the bowels are 
consUpated In some cases especially wiUi an acute ulcer, mekena 
luematemesis or perforation may be the first indication of a duodenal 
ulcer 

On FxamituUton The patient generally is not wasted A tender 
spot may be found m the epigastrium in the subcostal plane, about 



41 


THE ALlMEitTAnY SYSTEM • ' 


Ij inches to the right of the mid-line. The upper part of the right 
rectus nauscle is then soraewliat on guard. In order to diagnose a 
duodenal ulcer furthertests arc essentiaL They are : — An opaque meal ; 
The stomach is usually of the hypertonic type and empties rapidly. 
Irregularity of the duodenal cap may be seen, or an ulcer crater in one 
wall, with a niche due to spasm opposite. If there is pyloric stenosis 
there is delay in stomach emptying. The fractional test meal : There 
may be no abnormality, but if the ulcer is at the “ hurry ” stage, there 
is a liigh climbing acid curve, due to pyloric spasm and rapid emptying 
due to violent gastric contractions. If there is pyloric stenosis tlie high 
acidity persists with delay in stomach emptying. The occult blood test : 
The fieccs usually give a positive occult blood test, if active ulceration 
is present. 

Differential Diagnosis. Jfany cases of duodenal ulcer are atypical. 
A gastric and duodenal ulcer may coexist, as demonstrated by X-rays. 
The symptoms may be those of gastric ulcer, whereas the X-ray 
examination indicates an ulcer in the duodenum. The duodena] 
symptoms may be due to duodenitis, or reflex, associated with clironic 
cholecj’stilis, appendicitis or renal lesions. The symptoms may be 
tj’picnl of cliolecystitis, although the gall-bladder Is normal and a 
duodenal ulcer is present. Duodenal adhesions may cause an X-ray 
deformity of the duodenal cap. 

Course and Complications. There are various possibilities when a 
duodenal ulcer exists. They are i — Complete recovery without further 
symptoms, or in healing pyloric stenosis may develop witli progressive 
vomiting. Progressive ulceration, with adhesions. Perforation : Tiiis 
may be a minute leak witli very localised peritonitis, or a subphrenie 
abscess or generalised peritonitis may ensue. Hemorrhage. Chronic 
pancreatitis, with a rise of urinary diastase up to about 100 units. Is 
met with in some cases. Duodenal ulcers do not become malignant. 

Prognosis. This depends upon early recognition and adequate 
treatment. There is, however, a tendency to recurrence. 

Treatment. This is identical with that detailed for gastric ulcer 
(see p. 86). 

Duodenal Obstruction 

Etiology. Acxite Duodenal Obstruttion. Tliis may occur os part of 
tlic mechanism resulting in acute dilatation of Uie stomach (see p. 28). 

Chronic Duodenal ObsinuHon, This may result from ; — 

1. Progressive duodenal stenosis, associated with an ulcer. 

2. External pressure, due to adhesions to the gall-bladder. 

8. Visceroptosis, which may be confined to the duodenum. 

The third part of the duodenum is constricted by the root of the 
mesentery and the superior mesenteric vessels; the first and second parts 
of the duodenum dilate, causing chronic duodenal ileus. 

Chronic Duodenal Ileus 

Clinical Findings. Tlic patient may experience no symptoms, the 
dilated duodenum being discovered on rouUnc X-my examination. In 
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other cases there are periodical attacks of illness, characterised by 
epigastric discomfort, gastric flatulence, which is succeeded by severe 
pam in some cases in the epigastrium to the right of the mid line, T\itli 
\oTnitmg of large quantities of bile stained fluid In the intervals 
between the attacks the patient may feel perfectl} T\ell or suffer from 
malaise and headache The diagnosis is established by a banum meal 
Cholecystitis niaj occur as a complication 

Treatment Medical treatment consists in washmg out the 
duodenum with a duodenal tube and m general treatment as for 
visceroptosis (see p (»6) If this is not successful a posterior gastro- 
enterostomy or partial diiodeno gastrcctom> may afford rehef 

Duodenal Diverticula 

These are- occasionally met with Tliey often cause no symptoms 
and are discovered on X ray examination In some coses persistent 
symptoms are present, such as epigastne iliscomfort 1 to 2 hours after 
food, flatulence, nausea and vomiting The diverticula occur most 
often in the second part of the duodenum, on its concav c side where the 
vessels enter and tliere is no peritoneal coat (see diverticulitis, p iO) 

Caremoma of the Duodenum 

This IS a rare disease It may start near the ampulla of Voter, or 
extend down the bile duct to the duodenum from a primary growth in 
the gall bladder, or invade the duodenum from a carcinoma of the head 
of tlie pancreas 

Duodenitis 
(Preto duodenitis) 

Definition Inflammation of the supra papillary portion of the 
duodenum 

Etiology Duodenitis does not fonn n deflmte chnicnl syndrome, 
but it may occur as an early stage of a duodenal ulcer or of catarrhal 
jaundice It may also be associated with a kmk at the duodeno jejunal 
flexure 

Clinical Findings The patient may complain of pain in the 
epigastrium relieved by food 

On Examination Tenderness may be found over the duodenum 

Treatment This vanes with the ossociated lesions 

Jejunal and Castro-jejunal Ulcers 

Etiology Jejunal or gastro-jcjunal ulceration (anastomotic 
ulcer) occurs as a complication of gostro cntcrostomv performed for 
duotlcnal ulcer m about 1% to 2% of all such operations It is very 
rare after a gastro enterostomy for gastric ulcer It is met with therefore 
chiefly m males the important factor being the hypcrchlorhydria 
Other prolisposmg causes arc persistent foci of infection in the nose 
and throat, cranial sinuses gofl bladder and appendne, and trauma 
due to pressure of the clamps nt the operation or stitches which arc not 
absorbed 
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Pathology. The ulcer is usually single ; it may occur at the site 
of anastomosis {gastro-jejunal) or in the efferent loop of the jejunum 
(jejunal), usually within an inch of the anastomosis. 

Clinical Findings. The symptoms resemble those of duodenal ulcer. 
They may appear directly after the operation, or be delayed for as 
long as 17 years. The pain is usually located to a point just to the 
left of the umbilicus. Examination under X-rays with an opaque 
meal demonstrates a tender spot in the jejunum. 

Course and Complications. Perforation may occur, witli general 
peritonitis or the formation of agnslro-jejimo-colic fistula. Erosion of an 
artery may result in severe hemorrhage. 

Prognosis. Jejunal ulcers, if untreated, do not heal spontaneously. 
Tliere is a tendency for recurrence after medical or surgical treatment. 

Treatment. Prophylactic. Gastro-cntcrostomy should only be 
performed for duodenal ulcers causing obstruction. It is contra- 
indicated when the gastric ncidily is high and the rate of stomach 
emptying rapid, owing to the risk of formation of on anastomotic ulcer. 
In patients over the age of 50, w)>o will not ndJicrc .strictly to medical 
treatment, a short-circuUing operation may be performed, apart from 
stenosis. This is herause the gastric acidity tends to fall after the age 
of 50 All septic foci should be eliminated. Tiie after-treatment 
following gastro-enterostomy should be rigid os regards diH and 
alkalis, as detailed m the treatment of gastric ulcer (see p. 80). 

CuratiVe. A strict course of medical treatment, os for gastric ulcer, 
should he tried. If this fuils. operative treatment consists in excision 
of the jejunal ulcer and undoing the gastro-enterostomy, providing that 
the original duodenal ulcer has healed. 

Castro-Colic Fistula 

Etiology. A gastro-eolic listula may follow the fonmition of an 
anastomotic ulcer uhieb has developei! aflcr a gastro-enterostomy. 
In other cases i’.nrcinonia of the stomach may spread directly to the 
colon. 

Clinical Findings. Tlte pimeipai sjnnptoms arc diarrhoea occurring 
2 to 3 hours after food and during the night, with eructations having a 
farcal odour. On Eiaminatioii : Tlicrc is usually loss of weight. An 
excess of fat is generally present in the stools, the fat splitting being 
normal. Further signs of deficient intestinal absorption are a low blootl 
cnfcftim content and a mcgH/oej'tic ameiiua. Fhesc fimfings resenib/c 
those of sprue, hut siith gastro-eolic fistula there is generally hyper- 
chlorhydria and in sprue hypoehlorliyiJna. The iliagnosis is best 
confirmed by a barium enema. 

Treatment. This is surgical for cases clue to gastric ulcer, but for 
those due to malignant disease only jiymptomatic trc.ilmcnt is nvaiiRhIe. 

Intestinal Diverticula 

Definition. Pouches in tlie intestine. 

Etiology. Diverticula occurring in the small intestine may in sonic 
instances have a congenital origin, but luually they are only recognisable 



DmiRTICVLA 


47 


m adult life Meckel s duerticulutn is a congenital abnormality of 
the ileum Dnerticula of the large intestine are probably acquired 
Factors Inch enter into their causation are — Focal sepsis, especially in 
the teeth Local inflammatory ciianges in the intestine, associated with 
stagnation of its contents A v, eak spot in the intestinal wall, at the site 
where the \essels enter and between the bands of longitudinal muscle 
Overaction of the parasympathetic system Diverticula are shghtly 
more common in males , they occur especially after the age of 40, but 
are not notably nssociatetl ^vith obesity 

Pathology A congenital diverticulum carries with it all the coats 
of the intestine The acquired \anety herniates through the muscular 
coat, and consists of the mucous membrane, the serous layer, and an 
outer fibrous coat may form In the large intestine the diverticula 
are often extruded into the appendices epiploiea:, so that they are not 
visible externally until the fat is removed They then appear as 
bluish black sacs the colour being due to the ficcal contents showing 
through their thin wall Their neck may be constricted so that tlie 
contents cannot escape In the intestme diverticula are foimd 
occasionally m the duodenum, rarely m the jejunum and ileum and 
commonly m the large intestine They are most often present m the 
pelvic and descending colon very rarelv m the ascending colon but 
they may occur jq the appendix and rectum They arc usually multiple 
m the large intestme 

Three stages are described in their formation 1 A prediverticular 
stage Tiiere is localised weakening of the mucous membrane and 
liVTicrtrophy of the circular muscle of the intestme 2 Div erliculosis 
Here developed diverticula arc present, but they are not inflamed 
8 Diverticulitis Inflammation is present in the neck of the diverti 
culum and in the neighbouring intestine The lumen of the neck is 
Usually obstructed with fieces 

Cluucal Findings A history of constipation is only obtained in 
about half the cases 

In the prediierticular stage there are usually no symptoms unless 
constipation is present X ray examtnalion with on opaque meal or 
enema shows an area localised to one part of the mtestinal wall where 
the normal haustra arc replaced by a senes of convex irregularities 
These areas may be tender on palpation at the X ray examination 
litt/i dtierticulosis there may be no symptoms, or sucli symptoms as 
frequency of micturition, pain m tlic left lower abdomen, intestinal 
flatulence, diarrhcca or constipation, and discomfort after defaecalion 
may be complained of Abdominal examination j lelds no information 
X ray films show the cstablislied diverticula, wlucli may remain filled 
after the intestine has emptied II Am divertieuhtis ts present the 
symptoms are more definite , there may be periodical attacks of fever, 
with leucocytosis and abdominal pain usually in the left lower abdomen 
A sausage like tumour may be jialpable in this site The bowels never 
feel to Ik properly cmpticil , frequenev of micturition mav occur 
especially after defalcation Tlic opaque meal or enema reveals the 
rhamcteristip npjHiaranccs , the affected portion of intestine is fixed 
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and thickened and spikes project trom the wall like a palUsade. These 
do not alter in position in serial films although the intestine above and 
below may contract forcibly. In about 70% of cases of diverticulitis 
arthritis of the lumbar vertebra; is found by X-rays, and there may be 
severe pain in the back. 

Differential Diagnosis. Diverticulitis may he mistaken for left -sided ' 
appendicitis, actinomycosis of the intesUne, salpingitis or carcinoma. 
The diagnosis can only be made by a competent radiologist. 

Course and Complications. The course is usually slowly progressive. 
Complications include : “Pistol-shot” perforation in which a stercolith 
is suddenly forced through the diverticulum. Inflammatory perfora- 
tion, with localised or generalised peritonitis. Intestinal obstruction. 
Vesical fistula, air and feces appearing in the uritie. Vaginal or colic 
fistul®. Carcinoma is a very rare sequela. 

Prognosis. This is good in diverticulosis and the early stages of 
diverticulitis, providing adequate treatment is given. Death may 
occur from perforation, obstruction or fistula formation. 

Treatment. In the acute attacks of diverticulitis the patient 
should he put to bed, rectal injections of 4 to 6 11. oz. of wam\ olive oil arc 
given at night, and a saline colonic washout of 1 to 2 pints of normal 
saline in the morning. The washout is given os follows i The saline is 
warmed to 102* F. and run in through a funnel and No. 10 soft rubber 
catheter. The catheter is injected for 2 to 8 inches into the rectum, 
with the patient lying m the left lateral position. TJie funnel is held 
12 inches above the anus. The fluid is run in slowly, the patient taking 
deep breaths. The patient is then assisted into the knee-elbow position 
and after a few minutes lies in the right lateral position, lie should 
retain the fluid as long as possible. The patient should also take } 11. oz. 
of paraHln liq. in 2 oz. of milk t.l.d. ; the diet should be lacto-vege- 
tarian os detailed below. Operation is required for perforation or 
obstruction. For lesser degrees of diverticulitis and for diverticulosis 
or the prediverticular stage, treatment consists in colonic washouts 
with saline, os above, every other day for several weeks, and later 
twice a week for several months. Tlicse must be adequately given to 
run round all the colon. The teeth should be X>ray^ and all septic 
ones removed. 

Spriggs' diet is very efficacious. It is as follows : — 

7 a.m, 1 oz. of liquid pnrafTin in 2 oz. of warm milk, 

8 a.m. Coffee and milk, J oz. of lactose, wholemeal bread and butter 
with honey or marmalade. 

10.80 a.m. Glass of buttermilk, wholemeal bread and butter. 

1 p.m. Fish (cooked in any way), butter sauce, salad and dressing, 
compote of fruit, cream, toast and butter. 

4 p.m. Coffee, with milk or cream, maimalade, wholemeal bread 
or toast and butter. 

7.80 p.m. Vegetable soup. Eggs (poached, scrambled or omelette), 
vegetables, fruit, cream cheese, wholemeal broad and butter, lifodi- 
fications of this diet can be made according to the taste of the patient. 
The paraffin should also be given after lunch and dinner, if necessary. 
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The habitual use of liquid paraffin is deprecated by certam authorities 
on the grounds that its presence in tlie rectum prevents complete 
evacuation, that it interferes nith the absorption of ^ itamins A and D, 
that it hastens the movements of the contents of the small intestine 
resultmg m incomplete digestion, tliat it leads to sj-mptoms of 
indigestion and loss of vreight, and that it may also cause pruritus am 

Appendicitis 

Definition Infiammation of the appendix 

Etiology The cause is not definitely known In some cases it 
may be due to asion with micro organisms, such ns streptococci and 
the B cob, rarely with the Streptotlirix nctinomjces or the JIvco 
bacterium tuberculosis (B tuberculosis) The orgamsms enter the 
appends from the mtcstme or from n near b\ inflamed organ , m some 
cases they may be blood borne as from a distant focus in the tonsils or 
teeth Internal mechanical obstruction from hardened f-eces (stereo 
litlis or enteroliths), from pips in food or from thread worms or external 
obstruction from bands may also lead to appendicitis Predirpostng 
causes 1 Age Chiefly between 10 and 40 years 2 Sex JIales 
predommate slightly 0 Race Especially common in civilised 
countries In some cases a familial incidence can be traced 

Pathology On removal the oppendix is acutely inflamed, with 
hypensmia of the mucous membrane and a dull appearance of the 
peritoneal coat, or it is enlarged and dilated, or the mucous membrane 
IS ulcerated The appendix may be filled T\itJi pus, or it maj be 
gangrenous, or perforated, with local or general peritonitis In chronic 
cases It may be distorted and bound dcrni b> adhesions and the 
Ijinphatic glands at the appendix root and m the ileo cscal angle 
enlarged In actinomj cosis the appendLV and c-ccum arc frequently 
involved and the disease spreads to the peritoneiun abdominal wall and 
liver. 

Clinical Findings Acute appendicitis is a surgical complnml, and 
will not be considered m this book Chronic appendicitis frequently 
causes difficulty m diagnosis It may follow an acute attack of appen- 
dicitis or more often develop insidiously The patient complains of 
periodical attacks of pam m the right lower abdomen or around the 
umbilicus, of a griping nature (appendicular colic) and there may be 
nausea, vomiting constipation or diarrhoea In the intervals the patient 
13 usually well In other instances he suffers from chronic ill heallli 
(appendicular dyspepsia), with such symptoms as rccumng nausea, 
anorexia, constipation, fiilness after meals and pains in various parts 
of the abdomen A momentarv shaip stabbing pam may be felt in the 
right lUac region on walking I requency of micturition maj be noticed 
if the appendix irritates the bladder A focus of infection in the appendix 
maj be the causativ c factor in such lesions as gastric or duodenal ulcer, 
cholecystitis or infective arthritis ** 

On Examinaiion In a well marked case tenderness can be elicited 
on firm pressure over McBurney*s point (the junction of the outer and 
middle thirds of a line drawn from the umbilicus to the right antenor 
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superior iliac spine). The pain elicited may be referred to the umbilicus. 
In other cases this tenderness can only be demonstrated svhen the 
appendix is filled with barium and palpated while it is visualised with 
X-rays. There is often slight rigidity of the right lower rectus muscle. 
Occasionally the appendix lies in an abnormal situation, such as in the 
pelvis, when it may be tender on rectal or %’aginal examination, or it 
may be retro-csccal, or under the right tostal margin, or even on the 
left side of the abdomen, if theviseera are transposed. The temperature 
is at times slightly raised. In a doubtful case inflation of the largo 
intestine through a rectal tube may cause pain in the appendix region 
(Bastedo's sign). Ulceration of the mucous membrane of the appendix 
will account for the presence of occult blood in the faxes. 

Differential Diagnosis. Chronic appendicitis must be differentiated 
from intestinal colic, intestinal angio-neurotic cedema, pyelitis, a 
gastric or duodenal ulcer, chronic cholecystitis, biliary colic, renal 
colic, a growth near the cecum, ileo-cieca! tuberculosis, regional ileitis, 
chronic salpingitis or oophoritis, or enlarged glands (usually tuber- 
culous) in the right ihac fossa. The luinc should always be examined 
microscopically to exclude the presence of organisms. An X-ray 
cxanunatiQU of the abdomen will help to exclude a stone in the 
gall-bladder or kidney or calcified abdominal glands. An opaque 
meal helps to eliminate the possibility of a gastric or duodenal ulcer, 
and a tender appendix may be i>alpafcd under the screen ns mentioned 
above. If the appendix fills with harlum, it is usually possible to deter- 
mine whether or not it is fixed by .adhesions ; if the appendix does not 
fill, there IS evidence that (he lumen is occluded, and further ileal or 
crccal stasis is 8uggesti%-e of chronic appendicitis. A cholecystogram 
Jtclps to eitfcluile cliolccystitis. It is often impossible to diagnose ileo- 
circal tuberculosis witliout an operation, but in some cases pulmonary 
tuberculosis is also present. A lump may be palpable on abdominal 
examination, svhich can be mislakcn for enreinomn. 

Course and Complications. Chronic appendicitis is characterised 
by recurrent attacks of pain or dyspepsia; ultimately an attack of 
acute appendicitis may develop. In other cases the attacks gradually 
cease, perhaps owing to permanent obliteration of the lumen. Com- 
plications include : Abdominal adhesions, perforation, peritonitis, gastric 
or duodenal ulceration, cholecystitis and colitis. 

Prognosis. This is always uncertain. 

Treatment. .V chronically inflamed appendix i^lnch Is causing 
symptoms should be removed surgically, unless an operation is contra- 
indicated by some other coexistent disease, such ns pulmonary tuber- 
culosis. Appendicular colic may sometimes be relieveil by the ndniini- 
stration of tne. bvlUdon. m. 10 lo 15 t.d.s. a.c. Tlic treatment of 
actinomycosis is dc'tcribcil cm p, 586. 

« Cblitis 

Definition. The term colitis includes inflammation and degeneration 
of the mucous membrane of the colon, and conditions associated with 
excessive secretion of mucus. The following varieties are described ; 
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Acute catarrhal Chronic catarrhal ’Mucous or muco membranous 
Ulceratii e 

Acute Catarrhal Colitis 

Etiology Acute catarrhal colitis ma> occur as a part of acute 
gastro enteritis (see p 22) sometimes due to an infection uith the 
Bacterium friedlanden (pneumi^bacillus) to influenza or to drugs such 
as colehicum or it maj be associated with such diseases ns enteric, 
fever, intestinal tuberculosis djsenlery an intestinal neoplasm or 
UTTmia 

Clinical Findings The patient complains of diarrhcca and the 
stools contain mucus and at times bright blood There is usually some 
abdominal colic and the temperature may be raised 

Treatment This \aries uith the cause and is as described uhder 
the various diseases u itli ^vhlch it is associated 

Chronic Catarrhal Cobtis 

Etiology Ciironic catarrhal colitis may be a sequela of acute 
catarrhal colitis or of djscnterj or it may result from the misguided 
habitual use of purgatives 

CUmcal Findings The motions are loose, frequent and contam 
some bright blood and mucus 

Treatment This again varies with the cause In general a diet 
should be taken which is free from irritants (see p o 2 ) Liquid 
paraflln m 60 should be taken t d s pc and if tl ere is pain due to 
spasm of the colon a mixture conlainuig tnc belladon m "tolOtds 
a c usually affords relief An abdominal belt should be worn as tl c 
condition is nnde worse bj chill 

Muco^raembranous Colitis 
(Ifuro membranous Colic Mucous Cobtiv) 

Etiology 'Mucous colitis is believed in sonic cases to be due to 
over actmtj of the bulbo-sacral autonomic nerves vrhich supply motor 
fibres to the large intestine Such a condition js analogous to asthma , 
there being an increased output of mucus from the glands and muscular 
apa.sDi In. otb/!t cases of mucaus. colitis tlicre ace associated, disorders ^ 
of these the most important are abdominal adhesions diverticulitis 
visceroptosis an intcstmal grovrth and chrome appendicitis Pre 
disposing causes 1 Age Usually over 20 2 Sex Females pre 

dominate 0 Nervous instability is often present 

Pathology Often no changes ore found post mortem in the mucous 
membrane of the colon but a true inflammatory or granular colitis 
may be present 

Clinical Findings The patient is usually a middle-aged woman 
VTho complains of passing mucus in the motions She is frequently 
constipated but there may be pcnodical attacks of diairhora In ^omc 
coses there are attacks of constipation followed by abdominal coke 
after which mucus is passed There may also be abdominal discomfort 
orpmn generally m the left ihac region 
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On Examination : The patient is usually, but not invariably, of a 
nen'ous introspective, with ho* thoughts concentrated on her 

motions. She is thin and the tongue is somewhat furred. The descend- 
ing colon is palpable if it is in spasm or if the patient is constipated, 
and it may be tender. The motions are usually constipated and the 
mucus may be passed as long whitish strips, or os a tubular intestinal 
cast, or in balls. If the rectum is involved there is frequent tenesmus, 
with passage of mucus. Some blood is at times present in the motions. 
The motions may also contain yellowish brown granules of intestinal 
sand, composed of calcium salts of palmitic, stearic and phosphoric 
acids, with urobilin. There may be a low grade of pyrexia, such as a 
temperature of 99* to 100* F. in the evenings. Sigmoidoscopy : An 
excess of mucus is seen covering the mucous membrane ; no ulceration 
is present, but in some cases the mucous membrane appears inflamed 
or polypoid. 

Differential Diagnosis. Mucous colitis lias to be differentiated 
from carcinoma of the coton, diarrhcca due to achlorhydria, and 
ulcerative or catarrhal colitis. The diagnosis is established by the 
history of the mucus in the stools, the sigmoidoscopic and barium 
enema findings, the latter showing no evidence of a gro^vth. 

Course and Complications. The disease is very chronic, and often 
is present for many years. ^Neuritis, arthritis and pyelitis may occur 
as complications. 

Prognosis. Cure is difficult to effect, and a relapse is not infrequent 
after eases have much benefited by a course of rigid treatment. 

Treatment. Tlie p.nticnt should be put to bed in severe rases, or for 
the purpose of investigation. Tlic constipation must be relieved first 
by rectal injections of 2 to 4 (1. oz. of warm olive oil, which are later 
increased up to 10 11. oz. This is retained during the night and followed 
by an enema of warm normal saline in the morning. Liq. paraffin 
m. CO to 210 IS also given t.i.d. p.c. Intestinal spasm is combated by a 
mixture containing Tiic. bcitadon. m. 5 to 10, sod. brom. gr. 5, sod. 
bicarb, gr. 10, sp. chlorof. m. 7, oquam ad 11. oz. i. FI. oz. -J t.d.s. a.c. 

The diet must not be irritating; no foods leaving residue should be 
eaten ; no salads, skins of fruit or fish, or pips must be taken. 

Ulcerative Colitis 

Definition. A chronic affection of the colon, characterised by 
ulceration of its mucous membrane. Ulceration due to dysentery, 
tuberculosis, syphilis and enteric fever is not included under tliis 
heading. 

Etiology. Tile cause is not known ; by some it is believed to be 
due to dysentery or pseudo^ysentcry bacilli, by otlicrs to an 
avitaminosis, and by othe^ to unknown cliemical substances present 
in food. Predisposing causer ; Outbreaks have occurred in institutions 
such'os osyitiins. Adults are usually niTected. 

Pathology. Tlie ulcers are superficial and chiefly situated in the 
pelvic colon. 

Clinical Findings. The patient is usually an adult, who complains 
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of diarrhoea which graduallj becomes worse There is often abdominal 
discomfort or pam, m the left iliac region If the lesions are lowdo^n 
there is also tenesmus 

On Examination The patient is usuallj wasted, and there may be 
a low grade pyrexia of 90“ to 100* F The stools are loose and contain 
mucus, bright blood and at times some pus Thej may becur up to 10 
or 20 times m the 24 hours Sigmoidoscopy reveals a suollen and red 
mucous membrane, with a mucous exudate superficial ulcers may be 
seen, eqiecially on swabbing away tJie mucus Jn advanced stages 
X ray exammation with a barium enema shows the colon as a rigid, 
narrow tube, the haustrations usually being absent 

Differential Diagnosis Ulcerative colitis must be differentiated 
from a grovrth m the colon, from mucous colitis, dj'sentery and per 
nicious aniemia If there is a grow th it may be seen with the sigmoido 
scope, or if situated higlier up, mucus and blood may be seen coming 
down the colon, the lower part of the mucous membrane appearing 
healthy In chronic d> sentery the bacilli can usually be isolated from 
a swab taken from an ulcer, through the sigmoidoscope The blood 
count serves to differentiate pernicious anamrua 

Course and Complications The disease tends to run a very ciironic 
course Complications include poly]>osis or stnclure of the colon 
peritonitis and arthritis 

Prognosis This is usually grave, prolonged treatment is necessary 
to effect a cure, and even then relapse is liable to occur 

Treatment The patient should be put to bed 1 he diet is as for 
mucous colitis ■Sulphaguanidme should be given a trial, ns for 
dysenterv (seep 68(JJ A starch and opium enema (starch gr CO, water 
fi oz 2, and tnc opiim SO) should be given dail} , until the motions are 
reduced to about four a day Rectal injections of cod Incroilshouldthcn 
be given, using first fl oz 2 everj morning and increasing to fi oz 8 
When the patient has become accustomed to retain them for sev oral 
hours the injections should be given in the evening If this fails, colonic 
washouts (sec p 48) should be given evcr> other daj witli Argjrol 
(argent protemas mite B P C ) }%, or with tannic acid gr 1 to 1 fl 
oz of water, using 20 to 30 fi oz , or with hjpertonic saline (sod 
clilond gr 120 to water 1 pmt) For the anicniia iron should be 
given in large doses, such as fern et amnion cit gr 80 to CO t d s 
p c (see p 492), and blood transfusions nia> be required If this 
fails, surgical treatment should be considered This should not be 
delajed until the patient is very debilitated Several varieties of 
operation have been recommend^ In some cases nppcndicostomj, 
followed by daily colonic lavage from above, is satisfnctorj , more 
often a terminal ileostomy is the operation of choice, and tins, in the 
majorit> of cases, lias to be permanent 


Intussusception 

Defioltioo Telescoping of the intestine There arc two clinical 
varieties Acute and chrome ** 
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Acute iDhissusceptioa 

Etiology. Acute intussusception results from irritation of the 
intestine and muscular imbalance in its walls. The irritation may be 
due to liard f.Eces, ^^-omis or a polypus. Predisposing causes i 1. Age; 
UsualW infants. 2. Sex : JIales predominate. 

Pathology. Tlie upper portion of the Intestine is invaginated into 
that below. There are three layers, tlic inner, entering or intus- 
susceptura, the returning or middle, and the outer, ensheathing or 
intussuscipiens. The mesentery enters with the intestine, and com- 
pression of the vessels may lead to inflammation, gangrene, or rupture 
of the intestine. There are four anatomical varieties. 1. The ileo- 
cxcal. This is the most common, the ileo-caseal valve and the ileum 
enter the colon. 2. Tlie enteric, ilcte one portion of small intestine 
enters another. S. The colic. TI»e colon is invaginated. 4. The ileo- 
colic. The ileum passes through the ileo-c;ceaJ vah'e, and then the 
ileum, ilco-c£cal valve and ctccum pass into the colon. 

Clinical Findings. The infant is suddenly taken ill with abdominal 
colie. He may then vomit. Tlie characteristic feature is the loose 
actions of the bowels | there is tenesmus and passage of odourless mucus 
and blood. 

On Examination; In the Ueo-cacal variety, a “sausage-shaped” 
tumour may be felt in the upper part of the abdomen or in the left 
iliac region, whereas the right iliac regTon feels empty (»igne dt Dance), 
The temperature falls, but the pulse is frequent. 

Differential Diagnosis. Acute intussusception is most hkely to be 
confused with Henoch's purpura (see p. 521). Careful search must be 
made for purpuric spots in the skin. If found, no operation must be 
performed. In acute colitis the motions have a fiecal odour, and no 
tumour is palpable. 

Course and Complications. Collapse and death ensue unless the 
intussusception is reduced. 

Prognosis. This depends upon effleient treatment. 

Treatment. Tliis is surgical. 

Chronic Intussusception 

Etiology. Chronic intussusception occurs in adults, and is usually 
associated with a simple or malignant growth of the large intestine. 

Clinical Findings. TJic patient suffers from attacks of abdominal 
colic, with diarrhoea, the passage of blood and mucus, and at times 
vomiting. 

On Examination : A tumour is palpable in the abdomen in some 
cases, or tlie invaginated intestine may even protrude from the onus. 

Differential Diagnosis. A barium enema may disclose the nature 
of the trouble. 

Cdurse and Complications. The intussusception may uaravei itself 
spontaneously, but usually it tends to recur and, after persisting for 
several months, results in obstruction or perforation. 

Prognosis. The outlook is unfavourable. 

Treatment. This is operative. 
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Intestinal Obstruction 

Definition Obstruction to tbe passage of fa^es throilgh the 
intestine 

Etiology The obstruction may be due to 1 Causes in the lumen 
or xcall of the boicel These include — volvulus An intussusception 
A growth Impacted ficces A stricture due to syphihs or following 
dysentery A foreign body, such as a gall stone which has ulcerated 
through into the duodenum (the obstruction then usually occurs in the 
terminal part of the ileum) Other foreign substances such as masses 
of thread worms or a hair-ball Paralytic ileus, m which there is no 
mechanical obstruction , this may follow an abdominal operation or 
compUcate acute appendicitis, pentonitis or torsion of the pedicle of the 
spleen Regional Ueitis (Crohn’s disease) in which there is cicatricial 
stenosis usually of the last 12 to 14 inches of the ileum, folloiving 
a chronic inflammatory condition of unknown origin Alultiple fistulac 
may be present, communicating cither with the large mtestme or 
tracking through the anterior abdominal wall Any part of the ileum 
may be imolved, and m some cases the adjacent lymph glands ha^e 
been showTi to contain giant cells although tubercle bacilli ha\ e xarclj 
been demonstrated 

2 Causes outside the liosrcl Strangulation or obstruction mas 
result from —1 A band This may be due to plastic pcntomtis or 
follow a laparotomy The band may form between tw o portions of the 
mesentery, or between the mesentery and an abdominal viseus or 
inflamed gland 2 A cord This may pass from the omentum to an 
abdominal viscus or to tbe abdominal wall 8 Meckel s diverticulum 
may be attached to the umbilicus or to some viscus in the abdomen or 
to the mesentery 4 The bowel may be strangulated or obstructed 
in an internal hernial orifice, in the foramen of Winslow, or in a 
diaphragmatic hernia 

In strangulation the flow of blood through the \essels of the bowel 
IS interfered with, but the passage of fieces is not prevented 

Pathology. The portion of bowel above the obstruction is dilated, 
the wall IS hypenrmic and the contents are fluid consisting of an exudate 
from the wall and v essels and many bacteria Histamine may form in 
tbe contents, and on absorption gi\c nse to the symptoms of shock 
At the site of the block the intestine is also distended, its coat becomes 
purplish m colour, and it may be gangrenous and slouglung, witJi the 
V csscls thrombosed It usually contains blood stained fluid and gas 
Below the obstruction the bowel is emptv, contracted and pale 
Pentonitis may occur around the site of the obstruction Tlie 
obstruction may occur acutclv, os witli a band, volvulus intussusception 
or incarceration in a berm il onfice, or more gradually, as with a growth 
in the large intestine, wliere hardened teccs mav prove the last factor 
produemg a total block The “ficcal” vomiting is probably not due 
to antipenstabis and regurgitation of faeces, but to an increas^ exudate 
into the bowel, tbe fluid contents well up to tiic stomach, and are 
vomited without effort 

Clinical Findings ^\Itb acute obstruction the patient is suddenly 
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taken ill witli severe tearing and colicky pains in the abdomen, which 
double liim up ; he becomes prostrated and collapsed. Vomiting sets 
in and there is great thirst. The vomit at first consists of the gastric 
contents. later of bile, and finally it Is of the faical “ regurgitant ” type. 
A motion may be passed early in the attack, but after this no feces or 
flatus escape from the rectum. 

On Exaniinaiion : The patient is seen to be very ill ; he is pale, the 
skin is moist, the tongue furred and later <lr>', the temperature is sub- 
normal, and the pulse frequent. Tlie abdomen is generally distended, 
built IS not always tender. A tumour may befell, as with a vohuilus, or 
visible peristalsis may occur from time to time. The higher up in the 
intestine that the obstruction occurs the more acute are the symptoms. 
Tile blood urea and non-protein nitrogen figures are raised. In dironic 
obstruction the onset is more gradual, and diarrhoea may at first alter- 
nate with constipation, then absolute constipation with symptoms of 
obstruction sets in. Tlie patient should be given a turpentine enema 
(turpentine fl. oz. J and soap and water 11. oz. 10.) This is returned clear, 
without any force and without the passage of flatus in the presence of 
obstruction. A direct X-ray of the abdomen wUl show excess of gas 
in the large intestine if this is obstructed. The presence of gas in the 
snull intestine is also a sign of obstruction there, and In some cases 
fluid levcb are seen. 

Differential Diagnosis. Intestinal obstruction must be diagnosed 
from other acute abdominal /esioiis, such as a perforated gastric or 
duodenal ulcer, acute appendicitis, mesenteric thrombosis, and acute 
pancreatitis, and from such conditions as biliary or renal colic, lead colic 
and abdominal crises in tabes or cnccplialitis lethargica. All the 
hernial orifices should be examined. The history of the case, the results 
of the clinical examination and the inability ^f tlie patient to pass feces 
or flatus usually enable the diagnosis to be established, before the stage 
of fecal vomiting is reached. 

Course and Complications. Unless relieved surgically, intestinal 
obstruction is usually permanent. Complications such as perforation 
and peritonitis may occur. 

F^ognosis. Death occurs in a few days, unless the obstruction is 
relieved. 

Treatment. An operation should be performed without delay to 
relio’c the obstruction if it is not paralytic in origin. Morphine should 
not be given until the diagnosis has beert made. For paraK'tic ileus 
stimulant treatment is first applied. One mil. of Pituitrin (ext. pit. liq, 
I1.P.) is injected intramuscularly followed in about a quarter of an 
liour by a glycerin enema (glycerin and water, of each fl. oz. J). If no 
flatus is passed further stimulant treatment should be applied, such as 
the intramuscular injection of a mixture of acetyl-choline (B.P.C.) 
0 2 G., Pituitrin 0-S mil. and ph)-sostlgmmc salicylate gr. 1/Cl, every 
hour for four doses. This is followed by on enema of ox bile fl. oz. 2 
and normal saline fl. oz. 4, a simple enema being giivn half an hour 
later. If this fails, it is best to abandon stimulant treatment and inject 
subcutaneously morphia, sulph. gr. 1/6, opply heat to the abdomen' 
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bj means of an electric cradle and gi\c an intravenous drip injection 
of 1 puit of normal saline contaming 5% dextrose To reliev e v omitirig 
a Hjle’s stomach tube should be passed and suction applied, either bv 
a syringe or by attaching the tube to an inverted bottle containing 
water, suspended above the patient, wherebj sv'phonage can be 
established 


Intestinal New Growths 

Etiology The cause of new growths is not known Caremoma is 
usually a disease of adult life, being very uncommon m infants and 
children The sexes are equally affected Varieties An intestinal 
tumour may be simple, such as an adenoma, polypus, myoma lipoma 
or harmangioma, or more commonU a malignant tumour such as a 
carcinoma Sarcoma is rare 

Pathology Polypi may be multiple, occurring in the large intestine 
llicmnngiomaka also may be multiple Carcinoma is found m the large 
intestme, m the following sites, m order of frequency The rectum 
pelvic colon, c'ecum transv erse colon splenic flexure ascending colon, 
hepatic flexure and descending colon It is rarely met with in the 
appendix and small intestme Secondary deposits occur comparatively 
late in the disease 

Clinical Findings Hemangioma of the small intestine may give 
nse to recurrent attacks of melama with sev ere anemia but usually no 
pain The patient suffering from a niali^ant growth is usually an adult 
over the age of 40 The first sy mptom may be the onset of persistent 
constipation or of periodical attacks of diarrhcca or of alternating 
constipation and diarrhcca where the bowels previously hav e acted very 
regularly The patient may also notice abdominal discomfort or fulness, 
a feeling of general illness, and loss of weight The appetite may remain 
good Ho may complain of bleeding from the rcctiJm or of a frequent 
desire to go to stool, if the growth is low down in the rectum 

On Ezamtnatton In the early stages often no localising signs can be 
found , as the growth enlarges it may become palpable on abdominal 
or rectal examination Some pallor and cachexia may also be apparent 
There may be slight and irregular fever The motions may contain 
macroscopic or occult Vfiood, and mucus or pus In some cases ribbon 
sliapcd motions are passed due either to compression by the growth 
or to reflex ana! spasm With the sigmoidoscope the lower 10 inches 
of the aluncntary tract can be insi>cctc<I, and this examination sliould 
never be omitted in a doubtful ense A barium enema is more likely 
to reveal a growth in the large intestine, than is a barium meal In 
more ndvancctl eases evidence of secondary deposits may be found in 
other organs, such as the liver, and there may be ascites 

Differential Diagnosis Htcmangioma is not ofterr diagnosed even 
at laparotomy It should alwny s be borne m mmd in cases of recurrent 
mclstna and am.mia Telangiectases may be seen m the serous coat of 
the ntTccted part of the mlcstme The diagnosis of an intestinal 
malignant growth depends upon the combined results of a m'lniial 
examination sigmoidoscopy , the barium enema and the occult blood 
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test, other conditions which require exclusion nre : Ilfeinorrhoids, 
simple constipation, redundant loops of the colon, colitis, diverticulitis, 
nctinomycosis, Crohn’s disease, n chronic appendix abscess, a gastric 
neoplasm, enlargement of the spleen, enlargement of the gall-bladder or 
kidney, hyperplastic tuberculosis of the ca-cum, tuberculous peritonitis, 
and ascites due to other causes. 

Course and Complications. The course is slowly progressive; 
secondary deposits occur in the abdominal glands, peritoneum, and 
other organs, such as the liver and brain. Intestinal obstruction or 
perforation may occur as complications. 

Prognosis. This is fatal, unless the growth can be removed before 
metastases have formed. Death usually occurs in 1 to 2 years from 
the appearance of symptoms. 

Treatment. In cases of haemangioma tlie ariectecl portion of the 
intestine should be resected. Simple tumours may be removed surgically 
and malignant ones cither treated by operation or by radio-therapy. A 
colostomy may be required as a palliative measure to relieve obstruction.' 

Hirschsi^og's Disease 

(Ae/ialojia of the Pelvi-redal and Anal Sphincters. Idiopathic Dilatation 
of the Colott. ilegacolon) 

Definition. Dilatation and hypertrophy of the colon arising without 
apparent cause. 

Etiology. The enlargement of the colon may result from a disorder 
of the ncuro-muscular mechanism controlling the pehi-rectal or ahal 
sphincters, comparable with achalasia of the cardia (see p. 18). It is 
considered to he a congenital anomaly. Tiie cases uhich manifest 
themselves in adult life (megacolon) have probably a similar origin, 
but are aggravated bj eoristip.at»o«. Some cases occur in association 
with steatorrhosa (see p. 00). The disease is more common in males 
than in females. 

Pathology. The descending and pelvic colon are chiefly affcctetl, 
but the rectum is often invoh'i^ m adults. The colon is much enlarged 
and may measure 12 inches in diameter; the muscular coats are 
hypertrophied and stercoral ulceration of the mucous membrane may 
be seen. In a severe case tlie contents of the colon may weigh over 
8 stones. 

Clinical Findings. The condition may be noticed soon afterbirth, 
the infant being extremely constipated and the abdomen becoming 
distended. In other cases the distention is not apparent until adult life. 
The patient furtiier complains of ill-health, occasional vomiting, 
abdominal colic, and some dyspnoea from upward displacement of the 
dmpbragm. The bowels may not be opened for several months, but 
attacks of diarrhoea sometimes occur. 

On Examination : Tlic abdomen may present a ballooned appearance, 
being either diffusely distended or more so on the left side. Visible 
peristalsis may be present. If the rectum b, involved, digital examina- 
tion shows tliat it is full of hard fxces. A barium enema may reveal 
an enormously distended colon. 
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stcatonbcEa and sprue. In Hirschsprung’s disease constipation has 
usually been noted shortly after birtii, fatty stools may occur with 
lacteal obstruction ; m sprue the appetite- is usually good, and the tongue 
IS sore , and in pancreatic steatorrhiEa there is no interference with 
growth, and the fxcal fat is chiefly unspht 

Course and Complications. The course is usually prolonged. 
Comphcations such as rickets, a generalised but slight oedema, tetany 
or purpura may occur. 

Prognosis There is a tendency to recovery m the course of 2 or 
3 years, but death may result from an intercuxrent disease. The 
expectation of normal development aa regards height and sexual 
maturity is always Uncertain- 

Treatment. Fat and carbohydrate must be restneted in the diet. 
Dncd milk, %\hite of egg, orange juice, green vegetables, chicken broth, 
meat and bananas up to 0 or more a day should be given. Vitamins A 
and D should be supplied as m the form of Hadiostolcum capsules 
(hq Mtamm A et B cone UP Add) ni 3, 1 tds, to prevent the 
development of rickets In addition bile salts, sucli as sodium gl>co 
cholate gr 1 and sodium taurodbolate gr i, should be given 1 1 d in a 
capsule and liq inagnes bicarb m 80 1 1 d to assist m the saponiflcation 
of the fats 

CoUiac Disease u Adults 

[liiapcuhxc Suatonhcea Gct^t Disease Mon trapicaX Sprue. 

Gee Thaysen Duease) 

Ocflnihoa A disease of adults characterised by steatorrheea and 
disturbances of calcium and phosphorus metabolism 

Etiology The cause is unknomi. It is behe\ ed that there is an 
abnormal absorption of foodslufls from the small intestine, chiefly of 
hpoids, and to a lesser degree of calaum, phosphorus, hxmopoietic 
substances and vitainina. Predieposing causes 1 .\gc Adolescents 
and adults 2 bex . Females predominate slightly 

Pathology. Post-mortem examination shows no characteristic 
cliange 

Ctlmcal Fmdings A history can often be obtamed of diarrhcca or of 
nekets m infancy The patient complains of such symptoms as 
diarrbma, weakness, skjn eruptions, muscular cramps, pams in the bones, 
or bony detamuUes, espeasUy ImocL knee; 

On Examtruttton The gro^Ttb is stunted and the abdomen is often 
protuberant The patient presents on wlaatile appearance Skin 
lesions may be seen, such as areas of cry thema, pigmentation or exfolia- 
tive dermatitis, espeuafly on covered portions of the skin. Spontaneous 
fractures may be found m various bones, genu valgum or varum is 
common and the bones show osteoporosis The Ungers may show 
parrot beak clubbing In some cases the colon is distended (megacolon). 
Changes in the small intestine have also been found by X ray examina- 
tion, such as obliteration of the markings of the volsuloi comuventes, 
distention of the gut and segmentation of the contained barium into 
clumps Ihe blood Tliere is often an oimnia, either bypocbronuc. 
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mcgalocytic or erythroblastic in type. The serum calcium b often low, 
the plasma phosphorus is usually low but may be normal or hi^h, and 
the phosphatase content rises with the activity of the bony changes. 
The blood sugar is often low, and the sugar tolerance curve flat. 
The stools are either fatty or appear imrmal to the naked eye, but 
chemical examination reveals an excess of fat (40 to 70%). The fats are 
well split. Increased muscular irritability may be demonstrated by 
Chyostek’s or Trousseau’s sign {see p. C61). Opacities in the lens arc 
revealed by the slit lamp in some cases. 

Differential Diagnosis. Cutaneous diseases such as psoriasis or 
exfoliative dermatitis may be diagnosed, without the true nature of the 
disease being recognised. In other instances tetany is the predomi- 
nating feature. Tlie cJinicdl findings resemble tliose of sprue (see p. 602), 

Course and Complications. The course is usually progressive unless 
adequately treated. Intercurrent infections, such as broncho- 
pneumonia, may ensue. 

Prognosis. The welfare of the patient can be very materially 
improved by adequate treatment. 

Treatment. Tlie patient should be given a fat-poor diet. Carbo- 
hydrates should also be restricted if there is much flatulence. Calcium 
should be administered in the form of calcium lactate gr. 40 td.d. and 
vitamins A, Bi, B|, C and D should also be given. Suitable preparations 
ore : Vitamins A and D, Adcxoltn capsule (liq. vitamin A et D cone. 
B.P. Add.) m. 3, 1 t.d.s., Bj, Benerva tab. (ancurin. b}’drochlor, IJ.P. 
^Vdd.) mg. 3, 1 doily, Bj, riboflavin lab. mg. 1, 1 daily, and C, Redoxon 
tab. (ascorbic acid tab. B.P. Add.) mg. 50, 1 daily. Hypochromic 
ansmia and erytliroblastic anxmia should be treated with iron, such as 
ferri ct amnion, cit. gr. 15 to 30 t.d.s. or RIaud’s pill (pil. ferri car- 
boratis B.P.), gr. 30 t.d.s., and mcgalocytic anxmia with ^Ia^mitc, ^)oz., 
daily or the intramuscular injection of liver. T«o mils of a prejiara- 
tion sucli as Hepatex I.M. should be given cveryother day. Tins is also 
thought to aid fat absorption. 

Constipation 

Definition. Delay in the passage of fxces tlirough tlie intestines 
or delay in their evacuation. 

Etiology. The following vonclics are described : IiUesUiial con- 
stipaiion: Tlicrc is del.i.y in the passage of the ftcce-s through the 
intestines, usually in the colon. Dyschesia: Here the intestinal 
transit time is nonnal, but the fxces accumulate in the pelvic colon and 
rectunu “ Greedy colon ” : Excessive absorption reduces the bulk of 
the ficccs. 

4 Intestinal Constipation. The delay may be due to : 1. The small 
bulk of fajccs, as would result from insulficient food, from a diet poor 
in residue (such as cellulose), from insufficient Iluid intake, from exces- 
sive fluid loss as in diabetes mellitus or insipidus, from exccssivesnea ting, 
or from excessive absorption as in ** greedy colon.” 

2. A large bulk of fxces, as in heavy eaters, causing difficulty m 
propulsion. 
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tumour, masses of hard fteces amyloid degeneration of the intestines, 
and leuka:mic infiltration of the intestines Cirrhosis of the liver A\ith 
portal congestion, passive hypeitenua secondary to heart failure, and 
colitis of \arious tjTies (see p aO) 

4 MesenUrtc Causes Tah« mcsentcrica, and obstruction of 
mesenteric lactcals causmg chylous dtarrhcea 

5 Deficiency of Pancrcattc or of Biliary Secretion 

C Carbohydrale FemienteUion Associated with excessive intake of 
carboh} drate foods and deficient exercise 

7 JlyiJoUiyrotdism 

Clinical Findings These must vary witli the underlying cause In 
licnteric diarrhcca the patient is usually of a nervous type, a child or 
an adult , a formed motion may be passed after breakfast, but during 
the inorniog there arc several loose motions Tiiere js often great 
urgency, so that immediate defxcation cannot be restrained In the 
afternoon a similar state of affairs recurs Titcre is usually no diarrlicea 
iluring the night Gastro colic fistula is described on p 40 Hypo 
thjroidism can be demonstrated bj a BMR dctemiination Tlie 
clinical findings vHith the otlier causes of diarrhena are considered under 
their respective headings 

In all cases of diarrhcca the stoob should be examuied by naked eye 
os regards colour, appearance, presence of mucus, blood, froth, etc , 
and in the laboratory for the presence of undigested food residue, the 
fat and bile content, and the presence of paUiological organisms * 

Treatment In licntcnc diarthcea all food leaving an irritating 
residue should be avoided , food should not be taken very hot or ice cold 
A mixture IS given containing fnc belladon m StolO, sovl brom gr 5, 
sp chlorof 111 5 aquam ad fi oz } FI oz ) t d s a c The dose of 
belLadoniia is varitd according to the result produced In achlorhydria 
the use of acid hydrochlor dil m 30 to 00 t d s pc m half a gloss of 
vralcr, often checks the diarrhoM Inbypolbyroidism, thjroideumgr ^ 
to 1 daily will often cure tlie diarrhoea The treatment of the other 
forms of diarrhcca is considered under the respective headings of tiie 
causative diseases 

Visceioptosb 

(Gl^tiard s Disease Splanchnoptosis Enleroptosis Chronic 
Znirsltnai Invalidism) 

DeSaetloa A sj ndreaw desrsclonscd le)’ doirniriSid 
of tlie abdommul viscera with disturbed function of the affected organs 
and of the mmd 

Etiology. Various theories have been propounded to account for 
Uic visceral displacement These include A congenital malposition, 
the pressure of corsets clironic peritonitis at the mesenteric root with 
contraction of newly formed connective tissue, a pendulous abdomen 
wiUi excess of mtra abdominal fat, a long narrow thorax with wasbng 
and loss of mtra abdominal fat, weakness of the abdominal and pelvic 
muscles wiUi lowering of the mtra abdominal pressure (this is, however, 
normally a negative pressure), intestinal stasis causmg dropping of the 
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colon and secondary deficient hepatic function (hepatism), faulty 
postural habits, thoracic breathing and weakness of the transversalh 
abdominalis muscles. X-ray examinations with an opaque meal have 
shown that the stomacli may lengthen, but it does not “drop,” the 
upper point of attachment remaining fixed. The stomach empties by 
muscular contractions and not by gravity. The lowest point of the 
greater cur\'ature of the stomach lies below the umbilicus (inter-iliac 
line) in the erect position in about 80% of healtliy people, the lesser 
curvature is below this plane in about 20% of healthy people, and the 
pylorus is below the transpyloric plane in about 70% of such people. 
The transverse colon may be low without any accompanying symptoms. 
The symptoms of visceroptosis cannot be entirely attributed to an 
associated constipation, for intestinal autointoxication appears rather 
to be associated with diarrhoea than with constipation. Some of the 
symptoms may be due to vascular disturbances with low blood pressure 
and splanchnic dilatation. It is evident tliat displacement of viscera 
alone does not produce the symptoms of visceroptosis. There must 
also be disturbance of function- The chief physical defects producing 
the syndrome are a poor muscle tone, postural errors, and a disturbance 
of nutrition, either obesity or wasting. There may be an associated 
neurasthenia. Predisposing causes : 1. Age: Usually between 20 and 
40. 2. Sex : Females predominate, about 10 to 1. 8. Abdominal 
distention, due to repeated pregnancies, but the abdominal wall may be 
very lax witliout any associated symptoms. 4. Severe illnesses, causing 
wasting. , 

Pathology. The kidneys, spleen, liver and cxcum may be unduly 
mobile. The colon may lie low in the abdomen, and redundant loops 
be present. 

Clinical Findings. The patient is usually a young or middic-aged 
woman. A history can generally be obtained of progressive ill-hcoltb. 
The ability to carry out physical or mental work deteriorates, interest 
and concentration flag easily. Various abdominal symptoms arc 
present, such os constipation, intestinal or gastric flatulence, discomfort 
and fulness after meals, a dragging sensation relieved by lying do\7D, 
pain in the epigastrium, around the umbilicus, or iu either iliac or hypo- 
chondriac regions. There may also be pain or aching in the lumbar 
regions or over the socro-ilioc joints, and neurasthenic syuiptonis. The 
patient is often susceptible to cold and the circulation is poor in the 
lumds and feet. Ilheumatic pains may be felt in various parts of the 
body. 

On Examination : The patient is generally thin, with a tendency to 
kyphosis in the dorsal region, the chest is long and narrow, and the 
subcostal angle acute. On standing the abdominal wall may be seen 
to bulge below the navel, and the tone of tiie abdominal muscles is poor. 
When the patient lies tltc kidneys may be found to be mobile, the 
pulsation of the aorta is easily felt, a stomacli splash is, in some eases, 
elicited more titan 4 hours after the lost meal, and the contents of the 
itclvic colon may be palpable. The blood pressure is usually low, sucli os 
100/08 mm. Ilg. In other coses Ute patient may be squarely built, with 

tuofoar'* MCMa^s 3 
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a pendulous abdonieix. A banum meal wU repeal the situation ot the 
stomach and intestines, the fate of passage of the meal tlirough the 
alimentary tract, and the presence and type of constipation 

Differential Diagnosis A diagnosis cannot be made until e\cry 
effort has been taken to exclude other causes for the patient’s symptoms 
These include clironic appendicitis or cholecystitis, a gastric or duodenal 
ulcer, abdominal adhesions after operations, chrome peritonitis, and a 
gastric or intestinal grow th Special examinations include a test meal, 
banum meal and enema, (diolccystogram and investigation of the 
fjEces for occult blood 

Course and Compbcations. The course is insidious and progress^ c, 
and, unless adequate treatment is given early, the patient graduaily 
de% clops into a chrome mtcstmal invalid Complications include . 
Duodenal ileus (see p 44), mucous colitis (see p 51), Dietl’s crises 
(see p 478), and torsion of the pedicle of Die spleen. 

E^ognosis This is unfavourable as regards complete restoration 
to health, although the condition is not fatal 

Treatment Prophijlactic Children should be trained to adopt a 
correct bodily poise , exercises should be gi\ cn to strengthen the 
abdominal muscles and expand the cliest \ny tendency to constipa' 
tiuii should be corrected Womea should remain at least 10 to 22 da}S 
JO bed after childbirth 

Curative Rest The treatment should be started with a complete 
rest in bed for 3 weeks, with the foot of the bed elevated 0 to 0 inches 
on blocks The patient should then gradually get up and about again, 
hut only a restneted amount of exercise should be taken Exercises 
should be uututed dumg the rest treatment and contmued subse> 
quently The cverciscs detailed by JfacMalion (Lancet, 1925, i , 108) 
may be used The costal angle is expanded by inspiratory breathing to 
elevate the lower ribs, and the abdoimnal muscles strengthened by 
active contractions, with Uie patient supine abdominal support, 
sucli as the Curtis belt, may give a feeling of relief when the patient is 
up, but should be discontinued as soon as the abdominal tone increases 
The patient should always he down and push the abdominal viscera up 
with the hand when putting on Die support 

Diet An ordinary mixed diet IS the If there is much Jlatulence 

or gastric distention, the meals should be taken dty and excess of 
carbohydrate avoided,, as Soi jBatsileut dy^pejisja /see p J7\ hut at _V-*»5t 
3 pints of duid should be taken in Uie 24 hours, apart &om meals. The 
patient should he down on the right side for half an hour after meals 

Drugs Sedatives such as bromides should be given to calm the 
nervous system and aid sleep They may be combined with Taka- 
Diastasc if there is llatulcncc Thus Talm Diastase Liq m CO, sod 
brom gr 5, sod bicarb gr 10, tnc card co m 30, sp chlorof m 7, 
infus gent co rcc ad fl oz } FI oz ) ex aqua t d s p c For con- 
stipation, a mixture of Cascora Evocuant m 30 to 00 to which is added 
water il oz land {loraiTm hq i) oz } should be taken at night An 
attempt should also be made to improve the mental outlook of the 
patient and her reaction to external stunuh 
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THE PANCREAS 

Introductory. Affections of the pancreas may give rise to very 
diverse clinical and laboratory findings, according to their nature and 
to the disturbance of pancreatic function. The effects produced may 
he grouped as follows : — 

DhtuThances of Internal Secretion. These may be demonstrated by : 
I. Glycosxu-ia, deficiency of insulin results in diabetes mellitus. 2. Loewi’s 
adrenaline eye test consists in placing 2 drops of a 1/1000 adrenaline 
solution into the conjunctival sac of one eye. If the pupil docs not 
dilate in 15 minutes, 2 more drops are instilled. If the pupil dilates, a 
disturbance of pancreatic internal secretion is suspected. 

Disiurhances of External Secretion. Examination of the faces may 
show an excess of fat (steatorrhcea). The normal dried fisces contain 
about 25% of fat. With pancreatic insufficiency the fat content may 
rise to 70% or 80%, the grater part of which is composed of neutral 
fat. The patient must not take any liquid paraffin by mouth for four 
days before the specimen of fieces is collected. Undigested muscle 
fibres may also be present (azotorrhoea). Tlie urinary diastase normally 
measures between 6-G and 30 units, but in some pancreatic lesions, such 
as acute hxmoerhagic pancreatitis, it rises to over 200 units. 

Pressure Sy/nplents. A tumour of the head of the pancreas may 
press on the common bile duct and cause obstructive jaundice, or 
ascites may result from compression of the portal vein. 

Nenous S\fmploms. Acute pancreatitis may be accompanied by 
pain in the epigastrium or back, vomitiog and shock, due possibly to 
irritation of the solar plexus. 

Acute Pancreatitis 

{Iltemorrhagic, Suppurative and Gangrenous Pancreatitis) 

Etiology. Acute pancreatitis is usually due to bacterial infection, 
less often to trauma. The organisms, such as the Ractcrium commune 
(B. coli) or streptococci, gain access either from the gall-bladder, bile 
ducts or intestine, and ascend the pancreatic duct; less frequently the 
infection is blood-borne. Predisposing causes: 1. Age: Usually over 
■to years. 2, Sex : Males predominate. 3. Nutrition : Especially the 
obc^, or following a heavy meal. 4. Gall-stones and infection of the 
biliary passages. 5. Other diseases : Such as mumps, enteric fever 
and small-pox. 

Pathology, The stcap^inogca and Irypsinogcn of the pancreatic 
secretion become activated in the gland. This can be clfccted by 
bacteria. Further, trauma or hsmorrhage, resulting in a local autolysis 
of pancreatic tissue, produces an activating substance ^^hich converts 
trypsinogen into trypsin. The pancreas and adjacent peritoneum show 
vaiying degrees of change, such as odona, hajmoirhage, fat necrosis or 
gangrene. Local suppuration may also occur. Fluid containing blood 
may be present in the lesser peritoneal sac or in the general peritoneal 
cai ity. PearJy-wlii tish areas of fat necrosis may be seen in the pantsreas. 
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omentum, mesentery and retro pentoncnl fat The toxsmia results 
from autolytic substances produt^ in the gland 

Clinical Findmgs The patient is suddenly taken ill with intense 
pam m the cpigastnum and across tlic lower part of the back of the 
chest. He feds sick, vomits and collapses 

On Exannnalion In a severe case the patient is desperately 
ill, pale, cold sn eating, and at bmes cj'onoscd Tlte cpigastnum 
IS extremely tender and there is some, but not very marked, 
muscular rigidity m the epigastrium Hluisb mottling of tlie abdominal 
wall may be noted There may be dcAmte tenderness in the left 
costo-verlebral angle Tlie patiait docs not keep still as he does 
with a perforated gastric ulcer The abdomen becomes distended, the 
bowels are confined, but fiatus is passed No intestinal movements 
can be heard with the stethoscope The temperature is usually sub* 
normal unless suppuration or gangrene is present The pulse is frequent 
and feeble The vomit often contains bile The urinary diastatic index 
IS about SOO, and tlie urine may contain sugar and acetone bodies 
Ik)cwi 8 mydriatic tc'^t is positive in sonic cases Mild cases also occur 
in which the diagnosis u established by the diastase test 

Differential Diagnosis Acute pancreatitis resembles m some 
respects other acute abdominal emergencies, such as a perforated 
gastric or duodenal ulcer or uitestinal obstruelion Coronary disease 
may be simulated m other cases The characteristic features of acuto 
pancreatitis are the age of the patient the frequent history of gal] 
bladder trouble the absence of a history pointing to a gastric or 
duodenal ulcer, the cyanosis the persistent vomiting collnpsc, and, 
above all the high diastatic index of the urine 

Course and Complications If untreated, Uie course is generally 
rapidly progressive, the patient being ovenvbeimed WitJi toxicmia 
Suppuration or gangrene may occur os complications, or a pancreatic 
pscudo-cyst may form in tiie lesser peritoneal sac Diabetes mcliitus 
lias been recorded developing five years after a successful operation 
for acute pancreatitis 

Prognosis Unless an operation is mpidly performed m severe 
cases, death usually occurs in a duv or so Sudden death may be due 
to icutc hainiorrhigit pancreatitis When mumps is the cause of tlie 
disease the prognosis is good as suppuration and necrosis of the gland 
do not occur 

Treatment In tiulJ caspv xrrtaJ .sahurs fcmtimuy i*%- 
and hypodermic injections of small doses of morphine should be given 
Operation is contra indicated In severe cases the abdomen should be 
opened and the pancreas drained The gall bladder should also be 
drained, if infected 

Subacute Pasarcatitls 

Etiology, Subacute inflammation of the pancreas may result from 
mfcctioa associated with gall stones, ulceration of the stomach or 
duodenum 

Pathology Localised areas of pancreatic necrosis arc formed 
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Clinical Findings. The parent experiences recurrent attacks of 
epigastric pain, which spreads to the left hypochondrium, or to the back 
to the left of the spine in the lower thoracic region. The pain may also 
be felt in the left scapular.or left iliac regions. 

On Examinaiion : The patient during the attacks is often pale, 
slightly cyanosed and collapsed. There is epigastric tenderness and 
rigidity. The stools usually contain no excess of fat. 

Differential Diagnosis. Tlie pain has to be differentiated from that 
due to gastric or duodenal ulcer or to renal colic. 

Course and Complications. Ilccurrent attacks arc prone to occur. 

Prognosis. With adequate treatment the attacks can often be 
prevented. 

TreatmenL The patient should be starved for three or four days — 
only fluids being allowed by mouth. For the neitt week the diet 
should be chiefly carbohydrate, very little fat or protein being allowed. 
Subsequently investigations should be made to determine whether 
an ulcer of the stomach or duodamra, or gall-stones, are present and, 
if so, adequate treatment instituted. 

Chronic Pancreatitis 

Etiology. Chronic inflammation of the pancreas is usually due to 
bacterial i^ection of the pancreatic lymphatics, the organisms being 
derived from the gall-bladder or the intestine. It may also be secondary 
to obstruction of the pancreatic duct, os by a gall-stone in the ampulla 
of Vater, a pancreatic calculus, inflammations of the pancreatic ducts 
or carcinoma of the pancreas. Arteriosclerosis of the pancreatic vessels, 
s>*philis or hojmochromatosis arc also causative factors. 

Pathology. In chronic interstitial pancreatitis the fibrosis may be 
interlobular, when it is often localised to the head of the gland, or 
interacinar when it is more diffuse. In chronic catarrhal pancreatitis 
there is inflammation of the pancreatic ducts. 

Clinical Findings. Chronic interstitial pancreatitis : The patient is 
usually an adult who complains of epigastric discomfort or pain, or of 
aching in the back, flatulence and the passage of bulky, pale and pasty 
stools. Chronic catarrhal pancreatitis: The patient has periodical 
attacks of nausea, stuvciing, pain in the epigastrium and the back, 
vomiting and diarrhcea with large motions. 

On Examination : Epigastric tenderness is present, the conjunctival 
may be slightly icteric, tlie stools contain an excess of fat (see p. 07) 
and undigested muscle fibres (see p. 07). The urine may contain 
glucose, especially in the case of interacinar pancreatitis. Further, 
Loewi’s eye test (sec p. 67) may be positive and the urinary diaslatic 
index raised. . 

Differential Diagnosis. Chronic paucrcatitis must be diagnosed 
from sprue and from digestive disturbances due to biliary insufficiency. 
In sprue the hbtory of residence abroad, the characteristic tongue and 
onaania and the excess of split fat in the fscecs usually serve to establish 
tlie diagnosis. With biliary insuffideniy tlicre is also excess of split 
fat in the faeces and diminution of bile pigments. 
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Course and Complications. TTie course extends often over several 
years, the patient gradually losing weigiit The common bile duct 
may be compressed in the head of the pancreas, with resultant jaundice. 
Prognosis This is unfavourable, ssjcgartls complete recovery 
Treatment A fat poor diet should be given Eggs should not be 
eaten The following articles are permitted Toast thin bread and 
butter, minccd meat, fish sucli as cod, hake or haddock, green \ cgctables, 
fruit, and salads All the food should be well chened Sod salicyl 
gr 20, and sod bicarb gr 30, should be taken 1 1 d to dismfect the 
pancreatic ducts Calomel gr | should be taken at night and a small 
dose of salts (mag sulpb gr 30) in the mornmg The pancreatic ducts 
may be further dramed by passing a duodenal tube and mj ecting tlirough 
it 40 mils of a 25% solution of mag sulph and subsequently aspirating 
the duodenal contents If there is cholecystitis or gall stones chole 
cystectomy should be performed The common bile duct may also 
reqmre surgical drainage 

Tumours of the Pancreas 

Simple tumours and gumma are rare , an adenoma of the islets of 
Langerhans may gi\c rise to htj}}cnn$ulimsm, with symptoms of 
spontaneous hypoglycicuiia such os famtness, sweating headache, etc 
(see p 030) Spontaneous hypoglycaimia may also be due to functional 
hypermsuhnism and hepatic disease In the latter there is no hyper 
insuluusm but faulty glycogcncsis m the liver It may occur m sucli 
conditions os cholangitis, toxic hepatitis. Von Gierke’s disease (see 
p OS) diffuse carcinomatosis and fatty degeneration of the h\cr 
Malignant tumours are usually carctDomita , sarcomata arc rare 
Hypermsuhnism was first described in 1927 m association with a 
carcinoma arising m the islets of the pancreas 

Coremoma of the Panaeas 

Pathology. The carcinoma is usually primary and situated at the 
head of tlic gland Secondary deposits in the pancreas are less common, 
the pnmaiy growth being usually mthestomach ThegaJl bladdermay 
be enlarged owmg to compression of the common bile duct by the 
growth or by secondary glands in the portal fissure 

Clinical Findings The jiaticnt is usually a male, o\ er the age of 40 
He complains of general weakness, loss of appetite, pain in the epi- 
gastrium passing through to the back, progressive jaundice and itching 
of the skin In some rare cases the symptoms are those of recurrent 
hypoglycamia, in otlicrs there arc no signs, the patient complaining 
only of severe pam m the back in the lower dorsal region, or of girdle 
pains, which are relieved by heat and by sitting bent forw ard 

0;i Examxnalton The patient K wasted, and the skm u jaundiced 
to a \anablc degree, sometimes only slightly, but it may be dark 
green (“ black jaundice ) ITie gall bladder may be palpable, but 
the pancreatic tumour can rarely be felt The urine may contain bile 
pigment and sugar, the motions may be pole, and contam an excess of 
spilt fat. 
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Differential Diagnosis. It is not generally possible to distinguish a 
growth in the head of the pancreas from one in the bile ducts. The 
enlarged gall-bladder, emaciation and progressive jaundice are indicative 
of growth as opposed to chronic pancreatitis. A barium meal and 
fractional test meal serve to exclude carcinoma of the stomach. 

Course and Complications, The course is rapidly progressive. 
The growth may erode into the stomach and cause htematemesis. 
Secondary deposits may occur in the long bones with a resultant 
anxmia. This is usually hypochromic, but at times megalocytic when 
nucleated red cells, and less often megalahlasts are ^present. The 
abdominal and mediastinal glands may also be invad^, and ascites 
may develop. 

Prognosis. Death usually occurs in the course of a few months. 

Treatment. Cholecystentcrostomy may be performed to relieve 
the jaundice and itching, but there is no curative treatment. 


Cysts of the Pancreas 

Pathology. The following varieti^ of cysts may occur : 1. The 
retention cyst : This has an epithelial lining, and forms as the result of 
obstruction of the pancreatic ducts, as by a stone or chronic pancreatitis. 
2. The pseudocyst : This is formed by the lesser peritoneal sac, and 
results from trauma or acute pancreatitis. 3. The proliferative cyst 
and cyst • adenoma : . , , . . 

These are multilocular 
and often found near 
the tsul of the pancreas. 

They may form part of 
congenital polycystic ^ 
disease of tlie kidneys 
and liver. 4. The hy- 
datid cyst (see p. 714) 
and dermoid cyst. 

CUnical Findings. 

The patient is usually 
over the age of 20. 

There may be a history 
of abdominal trauma. 

Tljcre may be no * 
symptoms, or the 
patient may coniplain of pain in the epigastrium or between the shoulders, 
and of nausea, vomiting, constipation, jaundice and swelling of the 
abdomen and legs. 

On ExamuuUion : Tlie cyst may be felt os a rounded guctuating 
swelling in the epigastrium. It commonly presents between tlie stomach 
and trmisvcrse colon, but may slimv above the stomach or below the 
transverse colon os indicated in the diagram (sec Fig. 2). Its position 
«-nn xisually be identified witli the help of a barium meal or enema. 
Tlie cyst Iluid, removed by aspiratioD, may contain pancreatic fennents. 

Differential Diagnosis. The pancreatic cyst may be mistaken for 
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a hydatid cyst of the liver, a mesenteric cyst, a hydronephrosis, or 
rar<d> for an ovarian tumour The anatomical relations usually 
suggest the correct diagnosis 

Course and Complications There is usually gradual cnhugenicnt 
of the evst, but internal hicmorrhagc causes rapid distention Itupture 
results m local or general peritonitis Malignant degeneration may 
occur 

Prognosis A complete cure, even after operation, is improbable, 
as recurrence often takes place Post-operative diabetes melhtus has 
also been recorded , 

Treatment An exploratory laparotomy usually permits the cyst 
to be dmined, complete removal being generally impossible 

Pancreatic Calculi 

Etiology Calculi form as the result of obstruction of, or infections 
in, the pancreatic ducts 

Pathology The calculus may be composed of a mixture of calcium 
carbonate and phosphate, or of calcium oxalate, carbonate and 
chotesterm Calculi are usuallj multiple, not facetted, and varj m 
size from a small granule to on inch in diameter The pancreas shows 
chronic inflammatory cliangcs and gall stones are often present 

CUnlcal Fmdings The patient is usually a male over the age of 40 
There may be no symptoms, or attacks of epigastric colic and vomiting 
occur, the pam radiating to the region of the left scapula 

On ExamxnaUon The patient may be tender m the epigastrium 
end also jaundiced TJte /sees show azotonhaa or steatorrhcca, and 
the grcjisli white calculi may be passed in the stools If the calculi 
arc rich m lime, they are shown by X ray exammation 

Differential Diagnosis The cohe resembles biliary colic, but the 
pam tends to radiate to liie left 

Course and Complications Repeated attacks of colic may occur 
Complications mclude diabetes nicllitus, pancreatic abscess and 
pentomtis An abscess may discharge through the abdominal wall 
Treatment Sedatives sucli os morphia sulph gr ^ or inhalations 
of cliloroform are required, as for biliary colic In some coses the 
calculi liave been removed by operation 

THE LIVER, GALL-BLADDER AND BILE DUCTS 
Introductory In studying diseases of the liver, certain special 
methods of investigating hepatic function are available, but the results 
obtained arc often disappointing 

The hepatic cfliaency tests of n^ost clinical value include 1 The 
iniestij^aiwn of the pigtnenlary fundwn This involves tests for the 
presence of bile m the blood, urme and heces The withdrawal and 
examination of bile from the duodenum by Lyon’s method is not of 
practical value Rile pigments in the blood arc shown by the von den 
Bcrgh test, which helps to distinguish between the mam types of 
jaundice, retention, regurgitation (obstructiv e) and the combined forms 
houchet s test and the icterus index afford a less dedicate mdicatioa of 
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the presence of bile in the blood. Bile pigments in the urine con be 
tested for clinically. With a deficiency of bile in the intestine the stools 
become fatty, there being an excess of split fat. 

2. 2'lie metabolic function. The laivulose and galactose tolerance 
tests are not sufficiently delicate to indicate fine degrees of disturbance 
of liver function and are now being abandoned. 

8. X-ray ezamiruition. Cholecystography reveals the size, shape, 
filling capacity and contractility of the gall-bladder, and the presence 
of calculi. In some cases calculi arc seen in a direct radiogram. 


THE LIVER 
Hepatitis 

Acute inflamniation of the liver occurs in association \vith hepatic 
abscess, secondary sypliilis, cloudy swelling, acute yellow atrophy of the 
liver and toxins and infections atfecUng the liver. Cirrhosis of the liver 
may be regarded as a variety of clironic hepatitis. 

Malformations and Displacements 

The malformation whicli is of the greatest importance clinically is 
the Riedel’s lobe. This is a tongue-Iikc downward projection from the 
right lobe of the liver, which may be mistaken for an enlarged gall- 
bladder, or for the right kidney. It usually occurs in women. 

The liver may be displaced downwards, as by a subphrenic abscess, 
or upwards by an abdominal tumour or ascites. Hepatoptosis is a term 
applied to prolapse of tite liver. It is more common in women and may 
give rise to abdominal dragging or to pain or biliary cohe. 

On Examination : An abdominal tumour is felt which can be pushed 
' back into the space normally occupied by the liver. 

Hypenemia 

Active Hyperaemia. This may be associated with a chill, especially 
in tropical countries, in Individuals who have suffered from malaria or 
dysentery. It may also result from over-eating, associated %vitb a 
s^eivtary UCe aswl coQ&Upatioa. It is often known as & “ olnli 

on the liver.” 

Clinical Findings. The patient complains of headache, nausea, 
constipation, and a sense of fulness or pain in the r<^ion of the liver. 

On Exatninaiion : The tongfle is furred, and the liver may be just 
palpable and somewhat tender. 

Treatment. The patient shouIcTbc kept in bed for a few days, on 
a milk diet, and aperients given such as cdornci gr. 3 nocte, with mag. 
sulph. gr. 00 to 120 uianc. Hot applications to the liver area are 
comforting. Subsequently a belt should be nom over the upper 
abdomen. 

Passive Hypcncmlo. This usually results from b-rck pressure due 
to heart failure. Tlierc is congestion and anoxia of the central 
zone of the liver lobules, producing the ** nut-meg ” liver. 
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Clinical Findings. Tlie patient may complain ot pain in tJie In cr 
region 

On Examwalton In addition to the evidence of cardiac disease, the 
liver IS enlarged and expansile pulsation may be detected on bimanual 
palpation, especially if tricuspid regurgitation is present Tliere may 
also be jaundice 

Treatment The underlying cardiac lesion must be treated In 
addition, venesection or the application of tlirec or four leeches over the 
hver helps to relieve the congestion 

Infarction 

The intralobular branches of the portal vein may be blocked by an 
embolus or by thrombosis An embolus may also occur in the hepatic 
artery. Thrombosis may develop m the larger branches of the portal 
or hepatic vems Xhc embolus may consist of blood clot or of a portion 
of nen* growth The infarct is hemorrhagic, unless due to obstruction 
of the hepatic artery, when it is anicmic It is generally deep seated and 
gives nse to no symptoms during life, unless there is pom from an 
associated penhepatitis 

Penhepatitis 

Definitaan. Inflammation of the capsule of the liver lliis may 
be acute or chronic 

Acute Penhepabtis 

Etiology This may be secondary to a liver abscess, gumma, 
hydatid cyst, cholangitis etc , or it may form part of a general or local 
acute peritonitis 

r^^n^**-*** Findmgs. The patient complains of pain m Uie region of 
the liver, near the angle of the nght scapula, or at the tip of the nght 
shoulder 

On Examination There is diminished movement on the affected 
Side of the chest, the liver may be tender on palpation and a localised 
friction rub can be felt or heard 

Treatment The pain is best relieved by immobilising the side of 
the clicst by strapping 

Chronic PcnhquUtls 

This may be local or diUuse. 

Local Penhepatitis This may bc'due to local affections of the 
liver, such os a gumma or cyst, or occur in a-ssocmtion vvith passive 
hypcimmm due to heart disease, or adjacent to an inflamed gall bladder 
IC may also form part of a tuberculous or malignant pentomtis 

Clinical Findings There are usually no symptoms, but localised 
pain may occur 

Diffuse FenbepatiUs (Sugar iced Liver) This is associated with 
ciironic proliferative pcritooitis (see p 10$) A thick white hbrous 
coat forms over the liver, vrhiclt can be stripped off There 
IS often tliickaimg of tlic omentum nscitcs, chronic pericarditis. 
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arteriosclerosis and chronic nephritis (Pick's disease). There are usually 
no to:;aimic symptoms and no jaundice. 

Treatment The ascites can be relieved by aspiration, and pot. iod. 
should be given by mouth in doses of gr. 5 to 10 t.i.d. » 

Liver Abscess 

Definition. Suppuration in the liver. 

Etiology. The abscess may be due to the following causes : 
1. Amoebiasis (see p. 687). It is then usually single. 2. Port^ pyiemia. 
Tile infection may arise in tlie appendix (“ appendicular liver "), or in 
other sites such as the prostate or rectum. It may be secondary to 
suppurative pylephlebitis (see below). The abscesses are usually 
multiple. S. Arterial pyaemia. This is often secondary to otitis 
media, the infection being carried to the liver by the hepatic artery. 
’1. Suppurative cholangitis. The infection spreads up the bile ducts 
5. Trauma. An abscess may form secondary to a wound of the liver. 
C. Retrograde infection by the hepatic veins. This rarely occurs. 
7. Direct spread of iafcction. This may be due to a subphrcnlc abscess 
or empyema of the gall-bladder. 8. Suppuration in a hydatid cyst. 
0, Ac^omycosts. 

Clinical Findings. The clinical picture in amcebiosls and hydatid 
infection is considered separately (sec pp. 687, 714). Witli pyamic 
abscesses the patient is very ill, with a springing temperature and rigors. 
The liver is usually enlarged and tender, and there may be some icterus. 

Prognosis. Witli multiple abscesses this is usually hopeless. 

Treatment. No special treatment is available. 

Suppurative Pylephlebitis 

Definition. This rerm is synonymous with portal pyxmia (see p. 577), 
Suppuration occurs in the tributaries of the portal vein, in the vein 
itself and its branches. 

Etiology. Suppurative pylcplilcbitis is most commonly due to an 
appendix abscess. Less often the condition is secondary to an amabie 
liver abscess, to pus in tlie gall-bladder or bile ducts, to infection after 
rectal operations or pelvic operations in -woracn. 

Pathology. The liver is enlarged, perihepatitis is usually present, 
and abscesses may be seen on the surface or only on section of the organ. 
The portal vein or its branches coiitaiu disintegrating blood clot with 
a Variable amount of pus. 

Clinical Findings. The disease usually begins during w^nvaIt!K<ncf 
from an operation for an appendix abscess. The patient l>ccomc> 
gravely ill Avitb rigors, sweating and increase of temperature asA pulse 
rate. Tins is followed in a few days by pain in the region of tiit liver. 

On Examination : The patient looks ill, the tongue « dry anil furred, 
and there may be slight icterus. The liver is found to U? nUunal and 
tender. TJjc spleen is not usually enlarged. TJjc hlfxA : 'Diere is 
usually a Icucocytosis, but the systemic blood culture U often sterile. 
The temperature is irregular; it may be remittent or intermittent. 

Differential Diagnosis. The increase in the grayity ot tljc patient's 
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condition with the rigors and hectic temperature suggest pytemia, aud 
the evidence of liver invoU cment renders the diagnosis of portal pyiemia 
clear In many cases however, it is difficult, if not impossible, to 
diagnose durmg life There may be no definite localising signs pointing 
to the primary source of the infection 

Course and CompUcatlons The course is progressive Com 
plications such as empyema or a lung abscess, may occur 
Prognosis Death usually occurs in one to sis weeks 
Treatment It is doubtful whetlier there is any curative treatment 
available m established cases Treatment is therefore palliative for 
relief of pain <md discomfort 

Portal Thrombosis 

{Pylethromhosts Pylephlebtlis Adkwsiva) 

Defimtion Thrombosis of the portal vem 

Etiology Portal tlirombosis is most often associated with cirrhosis 
of the liver, or with new growths in tlie pancreas, stomach or liver 
In other coses it is due to syphilis of the portal vem, trauma, or to 
infections m the portal area such as the intestmes, appendix, spleen, 
pancreas or gall bladder It may occur in erythrsnua vera and in 
splenic anemia 

Pathology The wall of the portal vein or its branches is generally 
thickened and the blood is clotted The spleen is usually enlarged, but 
the hver may be normal m size The mesenteric veins alone may be 
thrombosed, wiUi secondary gangrene of the intcstmc, usually m the 
]c]unum 

Clinical Findings There may be biematcmcsis acute abdommal 
pam or swelling of the abdomen due to ascites With a mesenteric 
thrombosis (sec p 112) the symptoms resemble those of an acute 
abdominal emergency 

On Exatntnalion The spleen may be enlarged and dilated vems 
seen around the umbilicus 

Differential Diagnosb It is very difficult to make a certain diagnosis 
ui cases of portal thrombosis, especially as it is so often associated 
witli other severe diseases The sudden onset of abdominal pun, 
hicniatemcsis or ascites is very su(,gcsti\e 

Course and Complications The thrombosis may persist for many 
years or rapidly prove fatal Recurrent attacks of liaimatcmcsis may 
occur 

Prognosis This is very grave, but in some cases the patient 
survives the attack for several years 

Treatment If the patient survives the immediate shock, the 
Wassermann reaction should be determined, and if positive a course of 
pot lod gr 10 to SO wiUi Iiq hydrarg perchlor m SOgivcntid for 
2 to J months 


Cysts of the liver 

The following vorictics of cyst may occur 1 Dlood and dcgencra 
Uon 2 Dermoid J Lymphatic 1 Endothelmi 2 Due to bile 
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duct obstruction. 6. Cystadcnoma. 7. Hydatid. 8. Polycystic. 
This forms part of congeniLal polycystic disease of the kidneys (see 
p. 480). The solitary iion-purasitic qrst is probably a cystadenoma 
arising from a congenital aberrant bile duct. 

Clinical Findings. • Unless the cyst is large it cannot be felt. In 
polycystic disease, however, the enlarged and irregular surface of the 
liver can often be detected. Cysts may rupture into the peritoneoim, 
causing severe shock, or a fatal hsemorthage may take place into the 
cyst. A cyst may press on the bile ducts or duodenum, suppuration 
may occur, or the pedicle become twisted. 

Hydatid Cysts 

Etiology. Tire disease is due to infection with the Ecliinococcus 
granulosus (T. echinococcus) (see p. 714). 

Pathology, The cysts may be multiple or single, deeply 
embedded in the liver substance or projecting from the surface. The 
liver is the organ most commonly affected in hydatid disease. The 
structure and contents of the cyst and the clianges they may undergo 
are described on pp. 714, 713. 

Clinical Findings. If the cyst is small or dccp*scated, it may cause 
no symptonvs. In other cases the patient complains of aching or 
of pain in the region of the liver, and he may give a history of residence 
in an infected area. 

On Examinaiion : The liver may be enlarged and a rounded swelling 
felt, depending upon the position of the cyst. A hydatid thrill (see 
p. 714) is rarely palpable. The blood may show an eositiophdia. 
The Cosoni intradernial test is largely used in Australia. It consists 
' in the intradcrmal injection of 0-2 mil. of filtered hydatid fluid, obtained 
from a cyst of a sheep. A positive reaction is shown by the formation 
of an urticinal wheal in about 10 minutes, followed in a few hours 
by erythema and ccdcina around the site of the injection. There may 
also be a febrile reaction. 

Differential Diagnosis. A hydatid cyst, if palpable, must be 
distinguished from a gumma or carcinoma of the liver, or an enlarged 
gall-bladder. It may also simulate a pleural effusion, if situated 
posteriorly. The diagnosis is usually suggested by the liistory of the case, 
the negative lYosscrmann and the positive blood and ihtradermaf tests. 

Course and Complications. The cyst may cure itself by inspissation. 
On the other hand, it may continue to grow, it may suppurate or a 
hxmorrhage may occur into it. llupture may take place into tlic 
abdomen, stomach, intestine, etc. 

Prognosis. The mortality rate is about 15%. 

Treatment The cyst sliotiid not be tapped. If causing symptoms, 
it should be removed as completely as possible by an open operation. 
.\spiration is dangerous, as severe shock or death may occur if any of 
the fluid enters the peritoneum. 

Cirrhosis of the Liver 

DedniUoD. Hardening of the liver, due to the formation of fibrous 
tissue. The varieties of cirrhosis may be classified as follows: 1. 
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Portal (multilobular) 2 Biliary (tuulobular) 3 Pericellular 4. 
Capsular 5 Pigmentary 6 Mix^ types 

Portal Cirrhosis 

{Multilobular Alcohohe Lamnee's Atrophic Cirrhom 
Hob nail Liter Cm dnnJter'e Liver) 

Etiology. An irritant is conve\cd to the liver m the portal vein 
The nature of the imtant is not certain m every case, but alcohol 
)s usually considered to be a factor of some importance Cirrhosis may, 
however, occur apart from alcohol, os id young children, in races such 
as the Hindoos, who take no alcohol but eat spices such as ginger 
and cardamon, and m animals, such as the butcher's cat Orgamsms 
of low virulence may settle in the liver, such as the Bacterium commune 
{D cob) and cause a condition of sub infection disintegrating there and 
liberating endotoxins Chronic gastritis is also a factor , chemical 
irntants may be absorbed from the stomach or mtesline, races indulging 
m highly spiced foods being liable to curhosis It may also occur m 
AVilson s disease (see p 3tl) and id Banti s disease (see p 510) Pre 
disposing causes 1 Age Usually over 40, but cirrhosis may occur 
m children 2 Sex Males prcilomioatc 3 Occupation Especially 
tlioscwor'kingmthcbquortrade and commercial trav cllers 4 Climate 
and locality It is more common m temperate zones 

Pathology Typically tlie liver is small (Lsnnec's atrophic 
cirrhosis) It may be enlarged owing to fatty changes The surface 
IS irregular, tlie projections being called ' bob nails ” These are 
formed by hyperplasia of Incr cells, and are yellowish on section 
[Kippos « yellow) The liver is tough on section owing to the bands 
of fibrous tissue which surround several lobules Ihc spleen may be 
enlarged A compensatory venous arculation is estabUshed on account 
of the portal obstruction The mam channels opened up are Veins 
runmng froni the bare area of the liver to tie phrenic and intercostal 
veins An anastomosis between the (Esophageal veins and the coronary 
veins of the stomach Dilated vems arc often present m the loner part 
of the cesophagus, and ui the stomach there may be erosions of the 
mucous membrane or dilated v eras h nlargcmcnt of the para umbilical 
van of Sappey, runmng m the falciform hgamait and connecting the 
epigastric and portal vans Dilatation of the veins around the 
uminheus givc4 nse to the appearance known as the caput jMedusa: 
An anastomosis between the inferior mcsentenc and Uic biemorrhoidal 
veins Hemorrhoids are not common Enlargement of the retro* 
pcntoDcal vems of Betzius, establishing communication between tbe 
portal tributaries and those of the inferior vena cava. 

Clinical rindlngs. The patient is usually an adult male, oi er the 
age of 40, who gives a history of over mdulgence m alcohol for several 
years In the early stages the symptoms ore due to chrome gastritis 
The patient complains of flatulence nausea, retching or vomiting small 
quantities of fluid on rising, and ofa lack of desire for brcm.kfast He may 
have headache, recurrent attacks of cpistaxis and constipation The 
first symptom m some cases is a hamatcsucsis of half a pint or more In 
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the later stages, the patient complains of increasing weakness, dyspncea, 
and perhaps of swelling of the abdomen and legs. 

On Examination : The facies is usually suggestive, the patient being 
well nourished with dilated venules on the cheeks, and the eyes are 
congested and watery. The tongue is furred and the breath is often 
offensive. The liver may be felt enlaiged, a little irregular and firm, 
and the spleen may be just palpable. 

Later, the patient presents the typical hepatic facies; the face is 
thin and the nose prominent ; the complexion is rather sallow, and dilated 
venules are S(%a on the cheeks and nose. The chest, arms and fegs 
are wasted, but there may he swelling of the legs due to cedema. The 
abdomen is distended. Free fluid may be detected in the abdomen 
(see p. 111), and the liver may be felt on “ dipping ” below the costal 
margin to be firm and irregular. In other cases the liver is not palpable 
until the fluid has been removed from the abdomen, or ^e liver 
may have shrunk 'and not be palpable. The dilated veins may be seen 
in the abdominal wall, as described above. Symptoms of toxaemia 
(cliolannia) may be present ; the patient complains of headache, inability 
to concentrate, and drowsiness. The skin is usually sallow or slightly 
icteric, and muscular tremors or twitching may be seen. The urine 
is concentrated and may contain bile. The blood shows an excess of 
bile pigment giving the bipbasic or delayed von den Bergb reaction, 
and in the later stages of the disease a macrocytic ansmia may develop. 
The tcmpcratxire is often irregular and slightly raised. 

Differential Diagnosis. The symptoms in the early stages are those 
of chronic gastritis, and there may be no mdication that the liver is 
cirrhotic until pressure manifestations occur, such as hsmatemesis, or 
mitil the liver is definitely enlarged. Other causes of luematemesis, 
such as gastric ulcer, must then be excluded. The barium meal and 
test meal will afford evidence of gastric ulceration. 

Enlargement of the li^'cr necessitates a considcrarion of other causes 
than cirrhosis, such as maUgnant disease, syphilis, splenic onsmia, 
passive hypcffcmia, amyloid degeneration, a hydatid cyst, an abscess, 
Icukamiia or Hodgkin’s disease. In malignant disease (see p. 90} the 
liver is usually more irregular, definite nodules with central urobilicatioo 
are palpable in some cases, and Jaundice tends to be more intense. 
In some cases, however, the Uver is infiltrated with sccondxvry deposits, 
and no jaimdlce is seen. The growth is usually secondary to a lesion 
elsewhere. In syphilis the ^Va$sermann reaction is positive, and there 
is amelioration of the condition with the administration of iodides. 
In splenic anxmia (see p. 510) the spleen is usually considerably enlarged 
before the liver enlarges. Li passive liypcrtEmia (see p. 73) there is 
evidence of heart failure, and expansile pulsation may be detected in 
the liver. In amyloid degeneration the patient is usually suffering 
from a definite wasting or suppurative disease. The blood examination 
is of value in the diagnosis of hydatid disease, abscess and Icukxmio. 
In Hodgkin’s disease, enlarged glands are usually found elsc^rhere. 
The alcoholic history and appearance of the patient are also of value. 

In the o^illc stages other causes of ascites must be considered (see 
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p IIO) CholiEima resembles urjonia in some respects clmically, and 
the non protein nitrogen content of the blood may be raised 

Course and Compbcations In the early stages the disease may 
pursue a very slow course and arrest may even occur When ascites 
has developed the end is not far distant A patient with ascites due to 
portal cirrhosis rarely lives to be aspirated more than once or twice 
Complications mclude Portal thrombosis, pulmonary tuberculosis, 
tuberculous pentomtis, hsmorthogic pleural effusion, pneumonia, and 
peripheral neuntis 

Prognosis This is very grave, except m the early stages and the 
patient usually dies a few years after the diagnosis is made Cholazmia 
IS a fatal complication 

Treatment Li the early stages the patient must give up all alcohol 
and spiced foods, and no tmcturcs or spirits must be given as mcdicmcs 
The diet should be largely lacto vegetarian The bowels should be 1 ept 
acting daily with salmes such os mag sulph gr GO mane If the 
AVassermann reaction is positive a course of pot tod gr 5 to CO 1 1 d 
should be giv cn for 2 to 3 months If there is hxniatemcsis no morphine 
must be given as owing to failure of hepatic detovication e\cngr ^ 
may pro\ e fatal For oscilcs the Huid mtalvc siiould be restricted to 
2 pints m the 21 hours and diuretics such as Guy s piU (pil digital co 
B P C } should be given 1 pitl 1 1 d or thco})liyU ct sod acetas gr 2 
tid for 3 days or Salyrgan (mcrsalylum BP) or Novurit can be 
admmistered as described on p 22& If there is much abdominal 
discomfort from the ascites the fluid should be slowly drained off 
The puncture should be made with iSovocam (procain hydrochlor 
BP) anoisthcsia m the mid line half way between the umbilicus and 
symphysis pubis after the bladder has been emptied If the fluid is 
lo^ulated, it tan sometimes be dramed oft by a puncture m the flank 
For tlie chohcmic symptoms rectal injections of 4 to 8 fl oz of normal 
saline contaming 3% dextrose should be given every 4 to G hours, or 
an intravenous drip of 1 to 2 pmts of normal saline containing 5% 
dextrose 

Biliary Cirrhosis 
{UmlobuloT C^rrho^ls) 

There arc two types which will be described separately Hanots 
cirrhosis and obstructive bibaiy cirrliosis 

Hanots Cirrhosis 

{HypertTophu Cirrhotu jrtlh Chrome Jaundice) 

DcGnitioo A disease of young people characterised by eiiJargcmcnt 
of the li%cr, persistent jaundice, and pertodiad febrile attacks 

Etiology The cause is not known It may rcj. ilt from infective 
cholangitis. Alcoliol is probably not a causatiN e factor Pre disposing 
causes 1 Age 20 to 30 years, but it may occur lu children i Sex 
Equal incidence or slightly more frequent in moles 3 Infections 
Such os cntenc fever 

Pathology The infection is bilic%cd to be blood bonic in the 
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majority of cases. Post-mortem the liver is enlarged* with a smooth 
surface and dark green colour. It is firm on section, and a fine peri- 
lobular filsrosis is present; in the late stages the fibrosis may be 
multilobular. New-formed “ pseudobile can^iculi ’* may be seen in 
the fibrous tissue, due to a hyperplasia of bile-duct cells. The spleen 
is normal or enlarged. 

Clinical Findings. The disease is very rare, and some authorities 
consider it to be non-existent. This opinion, however, is probably 
incorrect. The onset is gradual, the patient complaining of loss 
of appetite, attacks of nausea or diarrhoea, jaundice and itching 
of the skin. Pain may be felt in tbfe region of the liver or of the 
spleen. 

On£zamtnal(07i.‘ The patientisjaundiced,butnotusuallyvcry deeply. 
The liver is found to be enlarged, ond may extend from tlie foiirth rib 
to 4 inches below the costal margin. It feels smooth and firm. The 
spleen may be palpable. There is no ascites. The fingers are often 
clubbed, and hypertrophic ostco-orthropathy may be seen in the wrists 
or other joints. The blood j There is a ha;molytic anaemia, but the 
leucocytes are often increased up to 12,000 per c.nun. or more. The 
van den Bergh reaction is Indirect. The urine : Tliis contains urobilin. 
The faces : Urobilin is present. 

Differential Diagnosis. Hanot's cirrhosis may be confused with 
acholuric jaundice, Banti's disease, portal cirrhosis, and catarrhal 
jaundice. The characteristic features of Hanot’s cirrhosis are the 
persistent jaundice of a rather mild degree, the absence of ascites, and 
the cnlarg^ liver. The red cells show no increased fragility os they do 
in acholuric jaundice. In Banti’s disease there is usually a leucopenta, 
and luemorrhages occur before the onset of jaundice. Portal cirrhosis 
is characterised by a milder degree of jaundice and the tendency to 
ascites. In regurgitation jaundice the fxces contain no bile. 

Course and CompUcaUons. The course is usually slowly progressive, 
but there b a tendency to periodical febrile attacks with intensification 
of the jaimdice. Complications include intcrcurrent dbeoscs, such as 
erysipelas or pneumonia. Chokemia occurs in the final stages, and 
occasionally there is ascites or gastric hxmorrhage. 

Prognosis. The disease b usually fatal in about 3 or 0 years from 
its onset. 

Treatment. This is largely symptomatic. The <lict should he 
mainly lacto-vegetarian, with some fish, but little meat. No alcohol 
should be allowed. The bowels should be kept open daily with a 
morning dose of mag. sulph. gr, CO, and calomel gr. 2 given once a week 
at night. 

Obstructive Biliary Cirrhosis 

{Charcot's Cirrhosis) 

Etiology. Charcot’s cirrhosis results from obstruction of Uie bile 
ducts, us by a calcxilus, the bfic acUng as an irritant. There is possibly 
an ossoebted blood-bome infection of micro-organisms or toxins. 

Pathology. At autopsy, the liver is usuxUly contracted. The 
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sui&ce IS irregular and the colour is dark green On section it presents 
a honeycomb appearance due to dilatation of the bile ducts Fibrosis 
IS present around the bile ducts, and this fibrosis may be unilobular or 
multilobular Calculi may be present m the extrahepatic bile ducts 
The spleen is not usually enlarged 

Clinical Findings The onset is gradual, with progressive jaundice 

On Examinalion The Uver is not generally palpable, but an enlarged 
gall bladder may be felt. The blood The van den Bergh reaction is 
direct. The urine Bile pigment is present The fieces are pale owm^ 
to absence of bile 

Differential Diagnosis. The diagnosis involves consideration of the 
causes of regurgitation (obstructive) jaundice, especially that due to 
gall stones The onset of cbolffimie symptoms indicates that there is 
further failure of hepatic function 

Course and Complications. Tlie course is progressive, milcss the ob 
struction is removed before irreparable damage bos been done to the liver 

Prognosis Early treatment may effect a cure The outlook is 
hop Jess with the onset of cholsmia 

Treatment The obstruction should be removed, if possible, by 
operation 

Pencellular Cirrhosis 

Thu IS met with in coogemtal syphilis, and at times in miliary 
tuberculosu The liver is enl^ed, yellow and tough 

Capsular Clnrbosis 

Cirrhosis of the liver may be secondary to chrome penliepatitis 
The cirrhosis is not of clinical importance, apart from the perihepatitis 

Pigmentary Cirrhosis 

Tins includes Iixmochromatosis (sec p 6tS) Further, in anthracosis 
coal dust may be deposited m the hver, and in malaria, pigment derived 
from the blood may be present in the liv er, the cirrhosis bemg unilobular 
or multilobular 

Mixed Types of Cirrhosis 

In portal cirrhosis and hypertrophic biliary cirrhosis, the cirrhosis 
may be multilobular, umlobulor or pericellular 

Jaundice 

{IcUnu) 

DeQaiUon A condition characterised by excess of bde pigment in 
the blood, with u jellow discoloration of tlic skm and conjunctiva; 

Phjsiology and Pathology Bile pigment is made from re<l cells 
engulfed by the phagocytic rcticulo^dothchal cells in the bone 
maffow spleen and hver The reticulo endothelial cells m the liver 
(Kupffer cells) arc situated in the walls of the intrahcpatic branches of 
the portal vein The bdirubin is removed from the blood in the liver 
by the cpilhchol (polygonal) cells, and excreted utd the bile conaliculi 
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TiQ 3 Diagram (MooiriED FooM Rich) Biio»u>a Taut or A Liter Ix>BULR. 

If BQ excess ot bile piRmcnl is brought to Uic lixer by the porUl vein and hepatic 
arteo* and the lixcr cell (unction is ucnulUncously depressed, excess of biUrubm 
leases tl>e liver by tlie hepatic \cin and there is r^ntion jaundice If the liver 
ctiU are necrosed or the bite ducts are obstructed, bile pigments and salts regui^tate 
into the radicles of Uie Lepatic vein and regurgitation jaundice results 
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to the bile duct. In the intestines the bilmifain is converted by the 
action of micro-organisms into urobilinogen and urobilin (stercobilin). 
These bodies are reabsorbed and again excreted by the liver as bilirubin 
and biliverdin. Urobilinogen is colourless and is normally excreted in 
the urine, but urobilin only appears in minute traces in the urine. In 
certain diseases, such as acholuric jaundice, in which the liver cells are 
presumably damaged, the liver fails to recover the urobilin, and 
• urobilinuria results. 

The Classificaiion of Jaundice. None of the classifications pro- 
pounded can be accepted wiUi enthusiasm, and Uus is inevitable owing 
to the inadequacy of present knowledge. The old division of jaundice 
into obstructive and non-obstructive groups has the merit of being 
non-committal os regards the nature of the second group. JIcNee’s 
classification into obstructive, toxic and infectious hepatic, and Ihcnio- 
lytic cases subdivides the non-obstructive group, but is liable to obvious 
criticism. The nomenclature is mixed, being based both on pathogenesis 
and on etiology. Further, special cases of jaundice could equally well be 
placed in two groups. Arnold Rich has proposed a classification based 
on clinical laboratory findings and theoretical views as to pathogenesis. 
He recognises two main types of jaundice : 1. Jfeieniion jaundice. In 
these cases there is excessive production of bile pigments by the reticulo* 
endothelial cells, and diminisbed excretion of bile by the liver cells. 
The latter is due to subnormal function caused by various factors such 
as anoxemia, febrile disease or imraaturity of liver cells. The excess of 
bile pigment does not pass through the epithelial cells of the liver and 
enters the general circulation by the hepatic vein (see Fig. 3). The 
causes of this group arc given in Table I. (see p. 8fi). 2. Hcgurgilalion 
(obsiruciive) jaundice. The bilirubin in the blood is not excreted 
normally, either owing to necrosis of the liver cells or to obstruction in 
the bile canaliculi or ducts. The ducts then rupture (sec Fig. 3} and bile 
passes back into the blood channels of tlic liver. The causes of this 
type arc detailed in Tabic II. (see p, 85). A combined form of jaundice 
may also occur, in which there is an excessive production of bile 
pigments and a regurptation of bile which lias been excreted into the 
canaliculi. 

The van den Bcrgh test is invoked to distinguish these types of 
jauniflce; yaar fesfcfaayawaaf ranv^j’iSif 

present in tlic blood, according to the reaction given. The direct reaction : 

A purple colour develops immediately the diazo reagent is added to 
the serum. This indicates regurgitation (obstructive) jaundice. The 
indirect reaction : No colour change occurs on adding Uie diazo reagent 
to the serum, but after-standing a red colour may or may not develop. 

If however, alcohol is added to the serum before the diazo reagent an 
immediate colour cliange occurs. Tliis indicates retention jaundice. The 
explanation of the dllfercnce in the reaction given is as follows : The 
indirect reaction results when bilirubin alone is present in excess in the 
blood, tlie direct reaction when all the constituents of bile, i.e., pigment, 
salts and cholcsterin, are present in excess. It seems that, when bile 
pigment is present alone, it is adsorbed to the plasma proteins, and so 
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the coJour cliange is cot readily obtained, whereas Uie presence of the 
other constituents of bile prevent this adsorption from, occurring and 
the bile pigment gives an immediate direct reaction Th^ biphasic 
Teaciwn In some instances a slight but immediate, reddish colour 
cliangc takes place when the reagent is added to the serum Thii 
deepens to violet on standing for half an hour or longer The biphasic 
reaction indicates a combined type of jaundice The van den Bcrgh 
test definitely allou s the amount of bde pigment present m the blood to 
be estmiatcd This is done m terms of umts I unit bemg equivalent 
to a concentration of bile in the serum of 1 in 200 000 Normally blood 
contains betiveen 0 3 and 0 5 ' m den BergU units of bile pigment 
or 0 J to I 7 mg jier 100 c c Before the bile pigment appears in the 
urine the blood concentration must reach 4 units I ateiit jaundice 
13 a condition in which there is an excess of bilirubin m the blood 
usually up to 4 umts, but no jaundice is found clinically It occurs 
in pernicious anxmia Dissoctaled jaundice An excess of bile salts 
may accumulate m the blood, without there bemg a rise m the bihrubin 
content. This may cause pruritus and bradjeardia m certain coses 
of cirrhosis hepatis Betention of bile pigment, with a normal excre 
tion of the bile salts is found m the later stages of catarrhal jaundice 
The blood phosphatase (see p 610) has been found to be considerably 
raised in coses of marked obstructive jaundice, whereas it is normal m 
other types of jaundice 

The causes of the various types of jaundice are detailed m Tables I 
and II (sec below) which are those given by Arnold lUch (Johns 
Hopkins Hasp Hull 1030 4t, OIS ) 

Rich s view has the merit of introducing the theory that excessive 
production of bile pigment alone, os in a hxmolytic jaundice, will not 
cause jaundice An additional factor is required, derangement of the 
livercells interfenng with excretion The van den Bergh test, however, 
IS of litUe practical value in dctennmmg tlic type of jaundice present 
If there IS much bile pigment in the blood, a direct reaction is obtained, 
if only little bde pigment then the reaction is delayed Further, Rich s 
distinction between Uver cells which arc the subject of cloudy swelling 
and tliosc which arc necrosed is a subtle one The former result in 
retention jaundice and the latter in regurgitation jaundice Totally 
dissunilar dimcai types of jaundice, such as a toxic process caused by 
chlorofomi or phosplionis and an obstructive process due to a calculus, 
arc classed together by Rich os regurgitation jaundice 


Retention Jaundice 
Hsemolytlc Jaundice 

Etiology lliii, may occur In acholuric jaundice (see p 495) in 
splenic ouaimia (sec p 510) m pernicious anaimia (see p 487), and in 
paroxysmal hxmoglobmuna (see p 41t) It may also result from blood 
transfusion when the blood is incompatible, or m association with 
Bipb^ilobotlirium latum infestation (step 7]3) 

Pathology The spleen is oRen enlarged, and there is anxmia In 
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/A. An se rn i £ 
' caused by 


I. netentioQ jaundice. 
Laboratory testa : 
Blood: ++ indirect 
V. (L Bergtu 
Stools : + -{• urobiUn. i 
Urine : + + urobilin. ' 
Cause : OTer>produo* 
Uon of bilirubin + 
Bubnormal lirer 
function caused by 


I. Anxmia. 


B. Febrile 
disease asso- 
ciated with 
anomcmia re- 
sulting from 

C. Immaturity 

of liver cells I Newborn, 
in I 


’Pernicious anxmio. 

I llzniolytic jaundice. 
Sickle-cell onaunia. 
Parox^-smal hicmo- 
globinuria. 
lilumatched trans- 
fusion. 

Pbenylh> drazine 
poisoning. 

2. Chronio I Cu^cdecompma. 

.i.._ tion (especially 

® "i '‘tth pulmonary 

I totarcUon). ^ 

I Hsmolytic septi- 
cemias. 

Malaria. 

Black-water fe\er. 




f Icterus neonatorum. 


Hanot's cirrhosis. 


II. llegurgita- 
UoD Jaundice. 

Laboratory 

tests: 

Blood : .-f- + 
direct v. d. 
BergU. 

Stools : de- 

creed un>-' 
bilin. 

Uiitie : 4- bill- 
ntbln and bile 
salts. 

Cause : Uup- 

tureofcaoaii- 
culi, caused 
by 


A. Necrosis 
of liver 
cells, 
caused by 


B. Obstruc- 
tion ofbde 
ducts,' 
caused by 


1 Chloroform. 

Carbon tetrachloride. 
Phosphorus. 
Salvarsan. 
etc. 

(6) Vegetable. Mushroom ]>oisonlng. 

' f Yellow fever. 

(e) Bacterial. ] Congenital syphilis. 

I Weil’s disease. 

1 Lsunec’s cirrhosis. 

3. Severe degrees of A. and B., Table 1. 

•(.)opuu. 

f Fasciola hcpatica. 

(e) Parasites, -j Ascaris. 

[ etc. ’ 

.(</) Neoplasms. Tumours of bile ducts. 


1. Toxic 
agents. 


. Plugging. 


(a) Scarring. 


(6) Parasitic 


(c) Vascular 
tumours. 

(d) InRamma- 
tory tissue 
oulude liver. 


(e) Neoplosnu. 


Chronic cholangitis. 

Syphihlic cirrhosis. 

Mngenital stenosis or 
atresia of ducts. 

Pnroary or sccondurv 
tumours involving bile 
ducts. 

Abscess. 

Gumma. 

Tubercle. 

Ilodgkm’s disease. 

Echinococcus cyst. 

Aneurj'sm of hepatic 
artery. 

Peritoneal adhesions. 


Tumours of pancreas, 
gall-bladder, hver, etc. 
(/) Enlarged i Tumour UKUstases. 
hepatic I Hodgkin’s disease, 
lymph nodes i Tuberculosis. 

Catarrhal Jaiwdice. 



TUB ALIMENTARY SYbl'BM 


SG 

these coscii the rcaal threshold for bilinibm is often raisedt so that tiic 
blood bilirubin is over i units, vnthout bilirubin appearing in the urine. 
The jaundice is usually shght. 

Jaundice m New*bom Infants 
{jetmts Neonatorum) 

The following varieties arc described — 

Mild Types. Physiological, appeonog during the second or third day 
of hie and lasting for 1 or 2 weeks, and catarrhal jaundice. The former is 
probably due to an increased formation of bile pigment, dependent 
upon polycythemia, and a diminished excretory power of bile pigment 
by the liver cells, os shown by dye excretion tests. 

Severe Types. These may be due to congemtal stenosis or absence 
of the biJc duct, gall stones, or congenital syphilis of the liver. Tliesc 
cases conform to the regurgitation type of jaundice. Infections of the 
umbilicus or ui the intestines may cause severe icterus neonatorum 
Tito types of infective jaundice arc described, tliat of Winckel, in which 
there may be hxcmaturia, and that of Buhl, which may show haimorrhage 
from the stomach mtestmes or umbilicus. Icicrus graus neonatorum 
zeith eryiAroblasiosis is a severe and often famihal type of jaundice 
There is ansmia and an abuormally large number of nucleated red cells 
in the blood The liver and spleen are enlarged and hjematopoicsis 
occurs to an abnormal degree m these organs Jaundice is present at 
birtii or appears withm 21 hours (Ldema may bo present and purpura 
18 not uncommon Some mfants recover spontaneously, and some 
who survive develop subsequently nervous lesions due to jaundice of 
the striato pallidal portions of the brain (JurmeUrus) The mom* 
fcstations of this mclude choreo athetosis, cxtrapyramidal spasticity, 
opisthotonos and mental deficiency. Treatment consists in the unme- 
diatc intramuscular injections of 5 to 10 nids of whole blood derived 
from the faUier If there is no improvement -within a few hours, as 
shown by the general condition of the baby, the jaundice, tJie number 
of red cells and percentage of bannoglobiu, CO mils of group O blood 
should be injected mtxavenously and repeated next day For the 
hypoprothrombinxmia -vitamin ^ 1 mil of Kapilon is injected intra- 
muscularly every other day If Uie condition is still deteriorating, 
immediate splenectomy affords a hope of cure. 

Regurgitation Jaundice 
{Obstructive Jaundice) 

The obstruction may be cxtmbcpaUe or intrahcpatic. 

Extrahepalic Obstruction Causes in the bile duct . These mclude 
a gall stone, a round wonn, a hydatid cyst or a projection ol^i carcinoma 
arismg m the gall-bladder Causes in Uie vail oj the duct • A new 
growUi, stricture or catarrbal mflommation. Cxtcmai pressure on the 
duct Carcinoma of the head of the pancreas, chronic pancreatitis, 
enlarged glands or a gumma m the portal fissure, caremoma or ulcer of 
the stomach or duodenum, renal or suprarenal tumours, on aneurysm 
ol the cccliac oxu, hepatic or mesentenc arteries. 
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Intrahepatic Obstruction. This may be due to cholangitis, cirrhosis 
or carcinoma of the liver or to necrosis of the polygonal cdls of the 
liver. 

The varieties of obstructive jaundice, sucii <is that due to carcinoma 
of the liver or pancreas, or to gaIl*stoncs, etc., are considered under their 
respective headings. 


Catarrhal Jaundice 

Etiology. No causative organism has been isolated. Predisposing 
causes : lige : Yoimg adults. Exposure to chill, and possibly strain 
and over^vork. 

Pathology. Tiie disease is rarely fatal, so that the morbid anatomy 
is doubtful. There may be Indammation of the duodenum, the extra- 
and intra-hepatic bile ducts and of the hepatic polygonal cells. 

Clinical Findings. The patient is usually a young adult, who 
complains of vague discomfort or pain in the epigastrium, nausea and 
general depression for a few days. He may also notice that the skin 
itches, the urine h dark brown in colour, and the motions are pale. The 
icterus first appears in the eyes, and the skin is subsequently aifected. 
The patient rarely complains of xanthopsia (yellow vision). 

On Excminaiion : The whites of the eyes are yellow, and the skin has 
usually a canary yellow colour. This cannot be seen in artificial light. 
The tongue is furred and the temperature is often raised to 99^ or 100* F, 
The pulM is rather slow. There is usually tenderness over the liver or 
gall'bladder, and they may be palpable. The urine is mahogany 
coloured and contains bile pigment. Bile salts are usually only present 
for the first two days of the illness. Urobilin may be present at the 
beginning and end of the illness. The motions are rather offensive and 
large, pale or putty coloured. They contain an excess of split fat and 
a diminished amount of xirobilin. The blood in the early stages gives a 
direct van den Bergh reaction, but in the later stages the reaction may 
be biphosic. Bile pigment is not usually present in sucli body fluids as 
the saliva, tears, sweat, milk or cerebro-spinai fluid. 

Differential Diagnosis. Tlie obstructive nature of the jaundice is 
indicated' clinically by the presence of bile pigments in the urine and 
their reduction in' the stools. This is confirmed by the van den Bergh 
test. The age of the patient suggests the jaundice is catarrhal. Some 
cases of ‘Weil’s disease (see p. 698) and of glandular fever (see p. 587) 
have been mistaken for catarrhal jaundice. If the jaundice persists 
for several weeks, the possibility that it is due to calculus, or to 
Hanot’s cirrhosis will arise, and in older persons it may be mistaken for 
carcinom.a of the liver, bile passages' or pancreas. With complete 
obstruction of the bile ducts, no bilirubin enters the intestine and 
so no xirobilinogcn or urobilin is present in Uie urine. If the galactose 
tolerance test shows a marked rise in the blood sugar, the jaundice is 
probably catarrhal in origin, and not due to a calculus or growth. 
The coiiTse of Uic disease usually establishes the diagnosis. 

Course and Complications. TI»c skin often remains yellow after the' 
bile pigment has disappeared from the urine. The jaundice generally 
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fades an ay m 2 or d weeks from tlic onset. Acute yellow atrophy of tJie 
U\er IS a rare complication 

Prognosis. This is usually extremely good , acute yellow atrophv 
IS a fatal complication 

Treatment The patient should be kept in bed until the bile pigment 
lias disappeared from the urine A concentrated dose of mag sulph 
gr 60 to 120 in warm water fl 02 2 should be given every morning 
If the bowels are not opened with the salts, an enema should be given 
A salicjiatc mixture should be taken with the view to disinfecting the 
biliary tract, such as Sod salicjl gr 10, sod bicarb gr 20, syr aurant 
m 30 aquam ad 11 02 1 11 02 1 t d s The diet should be fat poor 

and liquid, or semi solid such as dextrose orangeade (dextrose 8 oz , 
water 2 pints and OT^zige jutcc), borley water, meat extracts, potato, 
toast and rusks and J pint of milk daily If the skin irritation is severe, 
the patient can be put in an alkaline bath (sod bicarb oz 8, water 
gallons 15) or the skin can be moistened vnth carbolic acid lotion 
(acid carbol m 3 aq ad fl oz 1) 

Epidemic Cartarrhal Jaundice 
(Common Infertile Ilepaltc Jaundice) 

As the title suggests, two vnews arc held regarding the pathology of 
non spirochetal infective jaundice 1 That it is due to duodenal 
catarrh 2 That it is due to hepatitis which may proceed to hepatosis 
Possibly both varieties exist Epidemics ore prone to occur in country 
districts and it has been suggested that even isolated cases of catarrhal 
jaundice are in reaht) sporadic manifestations of the infective disease, 
the contacts being immune 

Children and adults are aifcctcd, tlie incubation period being most 
frequentU between 23 and 10 da>s Infcctivity persuts for about 
2 weeks close contact and possiiily droplet infection being necessary 
for the spread of the disease The clinical manifestations closely 
resemble those of catarrhal jaundice and all degrees of severity maybe 
met with In some cases jK-tccJiial urticanal or morbilliform rashes 
appear It is advisable to carry out tests to exclude the possibility of 
Well s disease (see p 098) 

Acute Yellow Atrophy of the Liver 
(Acuie Hecrosi* of the Liver) 

Defimtion A disease cbaractenscd by progressive jaundice, fever 
severe nervous disturbances and slirmking of the liver 

Etiology i hi cniise is not known Tlic acute atrophy may occur 
m association with chunical jioisons, such as clilorofomi, ncoarsp)icna 
mine ak-ohoJ phosphorus trimtro-toluene and tctracWorethanc A 
few cases hav e resulted from the therapeutic adimnistration of Aloplian 
(cmchopheiium H P ) It is also met wiUi m pregnancy and occasionally 
m such diseases as typhoid fever and influenza Vredieposing causes 
1 ^Vge The majority of eases occur between the ages of 20 and 80, but 
it may develop at any age 2 Sex la adult hfe females predominate 

Pathology At autopsy the hver is small, greenish m colour aod 
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the capsxUe is wrinkled. On section it is soft and yellow, due to excess 
of bile, and red areas caused by extravasated blood or haemangiomata 
may be present. Ih cases showing a tendency to recovery, nodular 
hyperplasia of liver cells may be foxmd. The spleen may be enlarged 
and soft, and meningeal hamorrhages present. 

Clinical Findings. The patient may be a pregnant woman, who is 
taken il! with the symptoms described on p. 87 as typical of catarrhal 
jaundice. In about 5 or 6 days, however, her condition becomes very 
much worse, the jaundice deepens, vomiting becomes intractable, and 
h^dache is severe. 

On Examviation : The patient is restless, muscular twitchmgs may 
be seen, and the tongue is brown and dry. The area of liver dulncss is 
diminished, and it may be completely obliterated. The pulse is rapid, 
and the temperature is usually about 99® or 100® F. The pupils are 
often dilated, and the plantar response may be extensor. The bowels 
are constipated and the motions day «)loured. Hjcmorrhages may 
occur from various sites, such as the stomach, intestines, kidneys, 
or under the skin. The urine is dark, containing bile pigments and 
usually some albumin and casts. Leucine and tyrosine crj'stals are also 
present. The blood shows a low alkali reserve, owing to the acidosis. 
It gives an immediate direct van den Bcrgb reaction. 

Oiifferential Diagnosis. At the onset the case resembles one of 
catarrhal jaundice, but in a few days it is obvious that the patient is 
gravely ill. Acute yellow atrophy may then be confused with 
spirochstal jaundice (sec p. 698), but the liver is not diminished in 
the latter disease. In phosphorus poisoning also the liver is usually 
normal in size or somewhat enlarged. 

Course and Complications. In severe cases the patient soon becomes 
delirious and comatose. The temperature may rise rapidly to IOC® F. 
or higher just before death. 

Prognosis. Death usually occurs in about 2 weeks in acute cases, 
iu subacute coses it may be delayed for several weeks. Ilecovcry may 
occur in the milder types of the disease. 

Treatment. Tlic piitient must be kept ijujct in bctl, and the acidosis 
controlled by means of alkalis, dextrose and insulin. The dextrose 
can be given by mouth, J to 1 lb. daily in a quart of orangeade, or by 
rectal injections of 4 to 8 fl. oz, of normal saline containing 5% dextrose, 
csxry 4 to 0 hours, or by intravenous drip of 1 to 2 pints of normal saline. 
Containing 5% dextrose, wiUi 5 to 10 uiuts of insulin tu ice a day. Sod. 
bicarb, gr. GO to 120 should given by mouth every 24 hours. Plenty 
of fluids in addidou should be taken such as water and barley water, and 
J to 1 pitd of milk daily. The bowels sliould be kept open daily with 
salines, such as mag. sulph. gr. 60 to 120 mane, or with cnemata. For 
insomnia and restlessness, bromides gr. 10 to 30 t.d.s. should be given. 
Morphine must not be administered owing to the risk of toxic effects. 

Tumours of the Liver 

Simple and malignant tumours may arise in the liver. The simple 
tumours include an adenoma, angioma and teratoma. The adenoma 
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may be suIGciently large to be fdt during bfe An angioma usually 
gnes nse to no symptoms or sign^ and is discovered at autopsy 
Teratomata are rare The mabgnant tumours are either pnraary or 
secondary carcinoma or sarcoma. The majority of cases ore secondary 
carcmoma 

Prlnury Carcinoma 

Pathology The following varieties are described \ large growtli, 
distending the liver substance, smaller secondary deposits may occur 
in the hver A dilfuse growth which may be scirrhous A multiple 
nodular growth Cirrhosis carcmomatosis, in which the carcmoma 
probably de^e!ops m assoaalion with hepatic cirrhosis Secondary 
deposits may be found in glands, the lungs, brain, bones, etc 

Cluucal Findings The onset is insidious, the patient cocnplammg 
of progressive weakness, with perhaps pam in the region of the hver 
Frequently the tumour is not sulRciently large to be felt There is 
usually no jaundice and often no ascites, but the patient rapidly goes 
down hill, and death occurs m a few months from the onset of the 
symptoms 

Secondary Carcinoma 

Pathology At autopsy the Iin cr is enlarged and numerous deposits 
of whitish growth can be seen on the surface and on section The 
projections may be umbihcated m the centre, owing to necrosis. 
Penhcpatitis may be present in ossoaation with the nodules The 
peritoneum may also be mvolvcd, with ascites Dissemination to the 
hver IS by the blood stream, but with a primary growth ut the breast 
the spread occurs by lymphatic permeation The primary groivth is 
most frequently found m the stomach, then m the colon and rectum, 
the ccsophagus, pancreas, gall bladder, uterus, breast, lungs, etc 

Cluucal Fmdiags The patient is most commonly a woman over 
the age of 40 There may be a definite history pointing to a carcmoma 
of the stomach, rectum or breast, or the first symptoms arousing 
attention may be hepatic in ongin In such a case it may be difficult 
to detect the site of the primary growth Tlie patient may complam 
of pains m the region of the liver, in the batJ,, or doum the arms The 
skm may also itch ^ cry violently, although there is no icterus 

On Examination The abdomen is usually distended, whereas the body 
general]} is wasted and the patient appears cachectic The liver may 
be felt much enlarged, and the umbihcated nodules on its surface may 
be palpable In other cases, where there is ascites, it may not be 
possible to feel the hver until the fluid has been removed The spleen 
is usually not enlarged Jaundice is not present in eveiy case, but 
when it occurs it is usually obstructive m type and progressive In 
addition to tlic ascites, in the later stages there is cedema of the feet, 
and dilati^ v ems are seen m the lower part of the abdomen A mass 
of growUi may be felt near the umbihcus and enlarged glands may be 
present elsewhere, according to the general dissemination There is 
usually a microcytic ansmia temperature is often irregularly 

raised 
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Differential Diagnosis. This is usually quite clear when the primary 
growth can be detected. In other cases, such causes of hepatic 
enlargement as cirrhosis of the liver; gununatosis, amyloid degeneration, 
an abscess or hydatid cyst, a stone in the co mm on bile duct, etc., must 
be considered. The Wassermann reaction should always be determined, 
and if found positive a course of iodides and mercury given (see p. 93). 

Course and Complications. The patient becomes progressively more 
ill, and iinalJy dies, in the majority of cases with chotemic sjTuptoms. 
There may be hicmorrhages in tl»e skin, and cholangitis may occur as a 
complication. 

Prognosis. Death generally takes place within a year from the 
diagnosis. 

Treatment. This is only palliative. < In some cases there is no 
pain, in others it is very severe- Relief can be obtained by aspirin 
gr. 10 t.d.s. by mouth, by Nepenthe m. 10 to 20 t.d.s. by mouth, or by 
subcutaneous injections of morphin, sulph. gr. J as required. 

Primary Sarcoma 

This may form a single large tumour, or be found as multiple 
nodules, or as a diiluse growth. It Is very rare. 

Secondary Sarcoma 

Tlie sarcoma is secondary to sarcoma of the adrenals, the 
mediastinum, the skin, a bone or tlie uveal tract in the eye. With 
melanotic sarcoma, melanin may be foiind in tlie urine, and the primary 
growth is in the sl^ or the eye. 

Hodgkin's Disease 

Tills disease is more fully described on p, 507. \Vhen the liver is 
involved it is slightly enlarged, and ascites or jaundice may develop. 
The liver is finn and whitish in colour, the lymphogranulomatous 
tissue being spread throughout its substance. 

Amyloid Liver 

’ Etiology. Amyloid liver occurs in association with chronic pul- 
mona^ tuberculosis, sj'phihs and fong-standing cases of suppuration 
of the bones. It is comparatively rarely seen. 

Pathology. The liver is_ enlarged, firm and smooth. It is tough 
to cut and pale on section. The amyloid degeneration is seen in the 
Walls of the capillaries, especially in the intermediate zone of the 
lobules. 

Clinical Findings. On Ezamtnaiion .* The patient presents the signs 
of the disease which has led to the amyloid degeneration, such os 
long-standing pulmonary' tuberculosis. The liver is enlarged and feels 
smootir and firm. There is no pain over the liver, ^tseites is not 
common. 

Differential Diagnosis. The firm character of the liver helps to 
diltcrcnliale it from the painless enlargement met with in fatty 
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Actmom>cosis of the Liver 

Ehology The cause is the Actinomyces bovis (Streptothnx actmo- 
mjccs) {cce p 5So) 

PaUiology The liver is usually mfectcd secondarily to actmo 
mycosis of tlie intcstme The lesion presents a honeycomb appearance 
and IS bnght yellow There is often associated pcnliepaUtis The 
infection may spread directly to the pleura or lung, into the peritoneum, 
or work its way tiirough the abdominal wall 

Clinical Findmgs The patient complains of ill health and malaise 
with fever In addition there may be pain in the region of the hver 
On I xaminalim The liver is palpable and tender, and the surface may 
be irregular The blood shons a Icucocytosis If the actinomycotic 
lesion ulcerates through the abdominal wall, the streptotlinx will 
usually be found m the pus 

Prognosis This is very grave 

TrcalmcnL Sulphapyridmc ("M &. B COS) should be adnimistcrcd 
1 G t d s for 0 days followed by a second course 10 days later If 
this IS not successfid potassium iodide should be given in doses up to 
gr 90 t d s The local application of a radium pack together with 
diathermy is also worthy of trial 

THE GALUBLABDER 
Acute Cholecystitis 

De&mboo. Acute mdammation of the gall bladder 
Etiology The inflammation results from bacterial infection. The 
organisms most often found arc the Bacterium commune (B coh), the 
Bacterium typhosura (B typhosus) streptococci and staphylococci 
Less frequently the Biplococcus pneumonia; (pneumococcus), the 
Pseudomonas pyocyanea (B pyocyaneus) or anaerobes such as the 
Clostridium wdchii (B welclm) may be present Predispowig causes 
1 A;,e Usually over 40 years 2 Sex Females predominate 
S Constitution and habits Obesity , a sedentary life, and constipation. 
4 Previous illness Especially typhoid fever and gall stones 

Pathology The oiganistns may rcacli the gall bladder by various 
routes The blood ^on bxmoly'tic streptococci may gam access to 
the gall bladder by the cystic artery coming from a distant focus in the 
tonsils or teeth The mtestmes The organisms arc conveyed fay the 
portal vem The bile duct The organisms such as the B typhosus 
may ascend to the gall bladder against the bife stream The lymphatics 
The organisms may pass from the Uver to the gall bladder 

Streptococci have been found in the submucous tissue of the gall 
bladder (mural cholecystitis) and m the cystic gland m a high percentage 
of cases, when tliey liave not been present m the mucous membrane or 
m the contents of the gall bladder These are pmsumablv organisms 
which liave been earned by the blood from a distant focus The 
foUowmg varieties of acute cholecystdis are described Catarrlial, 
suppurative, phlegmonous, gangrenous and membranous , 
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Aoite Catarrhal Cholecystitis 

. - Pathology. The wall of the gall-bladder is inflamed, and adhesions 
may extend externally from its serous coat. The mucous membrane is 
s^'oUen. The contents are clear, turbid or bile- or- blood-stained fluid, 
and gall-stones may be present. The orifice of the cystic duct may be 
' blocked by the swelling of the mucous membrane. 

Clinical Findings. Tlie patient complains of severe pain in the 
region of the gall-bladder. This may be paroxysmal and colicky in 
nature or a more continuous ache. The pain may radiate all over the 
abdomen, and to the right scapular region. There may be intense 
nausea and vomiting. 

On Examinaiiim : The right upper rectus muscle is on guard, and 
tenderness is elicited over the gall-bladder. If there is cystic obstruction 
it may be possible to feel the distended gall-bladder. The temperature 
may be normal or slightly raised. Usually there is no jaundice. 

Differential Diagnosis. It is impossible to eliminate witli certainty 
the presence of gall-stones, but in biliary colic due to calculi the pain is 
of a more excruciating nature. An appendix abscess may closely 
simulate acute cholecystitis, but the swelling in the former is usually 
lower in the abdomen. With suppurative cholecystitis the constitu- 
tional disturbance Is generally greater, and the temperature higher. In 
pyelonephritis the typical urinary changes arc found (see p. 472). 

Course and CompUcalioos. An acute attack may rapidly subside, 
but recurrence is not uncommon. Complications include suppurative 
cholcc>’stitis, and perforation of the gall-bladder. Sequelae include the 
formation of c.xtcnml adhesions, which may produce pyloric obstruction, 
and the development of chronic cholecystitis and gall-stones. 

Prognosis. Tin's is always uncertain in any particular case. 

Treatment. The patient should be kept in bed, and pain relieved 
by the application of hot flannels over the gall-bladder. It may be neces- 
sary to inject subcutaneously morphia, sulph. gr. i to f if the pain is 
very severe. The bowels should be opened and the gall-bladder en- 
couraged to empty itself by giving mag. sulph. gr. CO to 120 in hot 
water, fl. oz. 2 every mornuig. A course of hexanune and alkalis 
should be given, as for chronic cholecystitis (see p. 97}. The diet must 
he fluid during the acute stage, such as milk and soda, and meat extracts. 
If t2ic vaailtiag is screce, a mixture coalainirtg Sism. aub. gr, 25, sod, 
bicarb, gr. 10, acid, hydrocyan. dil. ra. 8, sp. chlorof. m. 5 and aq. 
menth. pip. dest. ad fl. oz. 1 should be given 3 or 4 times a day. 

Suppurative Cholecystitis 

Patliology. The wall of the gall-bladder may show ulceration. 
The gall-bladder may be distended, or shrunken from previous chole- 
cysUtis. It contains purulent fluid, and gall-stones are often present. 

A condition of cluoiiio empyema of the gall-bladder may occur (sec 
p. 98). 

C-lin?riil Findings.' Tlie patient is ocutcly ill, the pain is very severe ^ 
and often paroxysmal. There may be sweating and rigors. Tlie blood 
usually sliows a Icucocylosis of over 15,000 per c.nuii. The temperature 
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and pulse are raised, and there is extreme tenderness on palpation over 
tile gall bladder There may be sbght jaundice 

Differential Diagnosis The condition may resemble an abdominal 
emergency such as a perforated duodenal ulcer or appendix, or sub* 
phrenic abscess The diagnosis depends upon the signs bemg localised 
to the gall bladder region 

Course and Compheahons The course is usually rapidly progressii e, 
unless rehe\ed by operation Complications include perforation, with 
local or generabsed pentomtis The gall bladder may be adherent to 
surrounding structures and thus perforate into the stomach, duodenum 
or intestine, or into the pleura or kidaey pelvis A liver abscess or 
cholangitis may occur os compbcations 

Prognosis This is grave, unless rapidly improved bj operation 

Treatment ^ operation should be performed and the gall bladder 
removed 

Phlegmonous Cholec>sUtis 

This 13 a severe form of suppurative cholecystitis, which requires 
immediate operation 

Gangrenous Cholecystitis 

Gangrene of the gall bladder ts a sequel of suppurative or phleg 
monous cholecystitis It resembles clinically acute peritonitis Treat 
meat is by operation 

Membranous Cholecystitis 

Casts may form in the gall bladder and be passed m the motions 
The symptoms resemble those of bihary colic due to calculi Treatment 
IS by cholecystectomy 

Subacute CbolecysUtls 

{Lipoid ChoUcystUu ChoUtUrons ‘ Strawberry GqU bladder ”) 

Pathology The gall bhddcr is usually normal extemallj, but the 
cystic gland is enlarged Yellowish white spots ore dotted all over the 
mucous membrane These are due to deposition of lipoid (cholesterol 
ester) in the cells of the mucosa Mulbe^ choleslenn stones may be 
present Streptococci are usually found in the submucous tissue and 
ID the cystic gland 

Clinical rmdings. The symptoms closely resemble those of catarrhal 
cliolecj stills, but arc of a milder degree tliaii those described under the 
acute catarrhal mfcclion 

Treatment The gall bladder should be removed 

Chronic Cholecystitis 

Etiology Chronic cholecystitis is due to mf<.ction with similar 
types of organisms as described for acute cholecystitis It may develop 
insidiously or follow an acute attack 

Pathology The wall of the gall bladder is often tliickencd, wiUi 
external adJicsions. In some cases, if •* calculus is occluding the cystic 
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(Juct, the galhbladder is distended. Calculi are often present and the 
cystic gland is enlarged. 

Clinical Findings. The patient complains of chronic indigestion, 
the chief features of which arc flatulence and epigastric distention after 
mealsf and periodical attacks of nausea or vomiting. Pain niay be felt 
also in the region of the gall-bladder or in the epigastrium, and may 
radiate around the chest and pass to tlie right scapular region. There 
may be slight icterus with fever from time to time. 

On Examination : Tlie right upper rectus is usually sUghtly rigid as 
compared witli the left. On palpation in the region of the gall-bladder tlie 
patient may experience pain on taking a deep breath, and the breathing 
may be suddenly checked (Sfurphy’s sign). This may be best elicited 
If the patient is examined standing and bending slightly forward. A 
cholccystogram may show tliat the gall-bladder does not fill or contract 
normally, or the gall-bladder when thus visualised by the X-rays may 
be found to be tender on palpation. Bile removed by Lyon’s metliod 
with duodenal intubation may be unduly pale, and cells or organisms 
may be present. There may be achlorhydria. 

Differential Diagnosis. Chronic cholecystitis may be confused with 
a gastric or duodenal ulcer, with gall-stones, with chronic appendicitis, or 
with angina pectoris. The pain referred from arthritis of the spine is 
also misleading. The opuque meal affords valuable indication as to the 
presence of gastric or duodenal ulcers. Gall-stones may be shown by 
direct X«ray or by the cholccystogram, but they arc usually associated 
with chronic cholecystitis. 

Chronic appendicitis also may be present with clironic cholecystitis, 
but palpation over the appendix when vistialised by X-rays usually 
causes pain in chronic appendicitis. .\n X-r«y examination of the mid- 
thorucic spine will exclude artliritis. 

Course and Complications. Chronic cholecystitis, unless adequately 
treated, is usually a progressive lesion. An at^ck of acute cliolccystitis 
may occur at any time. Complications include ilic formation of gall- 
stones with biliaiy colic, pancreatitis, arthritis, phlebitis and m>'ocardJal 
degeneration. 

Prognosis. Chronic cholecystitis is a cause of persistent ilMic.'iIth, 
but is not usually a fatal disease. 

Treatment. Any focus of sepsis in the teeth and naso-pharynx 
should be rcmove<l. If gall-stones arc present, or if there is evidence of 
chronic appendicitis, the gall-bladder and appendix should be removed, 
n In other cases an attempt should be made to disinfect the contents of 
the gall-bladder by means of licxamtne, whicJi, in the presence of bile, 
is potent in an alkaline medium. Two mixtures are ordered, Ilexamine 
gr. loo, aq. ad fl. oz. 1. and Pot. cit. and sod. cit. au gr. 100 , u(j. od 11. 
oz. 1. The patient begins the coiusc with m. CO of the hexmnine 
mixture and 1 ll. oz. of Uic alkaline mixture after breakfast, tea, and 
after a glass of milk or \\ ater last thing at night. Tlie hcxaminc mixture 
is incrcnsetl by m. CO daily until the patient is luUng H. oz. 1 (gr. JOO) 
t.i.d. Tlie urine should l>c tested 3 times a day, as unless an alkaline 
reaction is mainlaincd there is a risk of jiroducing \ciical irritability 

axtucut. * 
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and hamaturia. This dose is continued for 5 or 0 weehs ^\hen the 
sjmptoms should have disappeared On waking, mag sulph gr 30 
to 120 should be taken in 2 II oz of hot water, an hour before breakfast, 
and Uie patient should then he on the right side Tins should cause tlic 
gall bladder to contract Tlie amount of mag sulph taken is regulated 
b> its clTcct on tlic bowels, as it is^not desired tliat there should be 
dianhoa There is no necessity to give a fat*poor diet if there is no 
ev idcncc of cholelithiasis 

Chronic Emp>ema of the Gall-bladder 
This may be a sequel of acute cholecystitis The patient complains 
of pam and tenderness m the region of the gall bladder, which may be 
palpable There is usually no fever 

Torsion of the Gall-bladder 

This IS a rare condition resembling chmcally an acute abdominal 
emergenev It may result in gangrene of the gall bladder Treatment 
consuls m cholecystectomy 

Parasitic Infections of tbe Call-bladder 
These are rare At tunes the Ascans lumbncoides Lamblia 
iiitutinalis, Echinococcus granulosus (T ccbmococcus) or the Eistoma 
hcpaticum may be present m the gall bladder 

Tumours of the Gall-bladder 

SxmpU Tumours These are rare and cannot usually be diagnosed. 
They include papilloma, adenoma and fibroma 

Jfahgncnt Tumourr These include primary and secondary carci- 
noma and sarcoma Tlie majonty of cases ore primary carcinoma. 

Fnmary Caronoma of the Gall-bladder 
Ebology The cause is not known, but the grow th is often ossoented 
with gall stones or chronic cholecystitis Other predisposing causes 
include • — 1 Age Usually over 45 2 Sex Females predominate in 

the proportion of about 4 to 1 

Pathology The growth may be papillomatous and fungating or 
diffuse and mfiltratuig It is most often situated at the fundus. It may 
spread directh to tbe Invr, mto the bUe ducts, or form a sinus through 
the abdominal wall or a fistula into the colon It may perforate intra- 
peritoneally Hiionibosis of tbe portal vein may be found, and sccon 
darj deposits in Uic liver, or in lymph glands m the portal fissure, 
above the ckivicles, or m the anterior mcdiastmiun ^Iicroscopically 
the grow Ih may be columnar or spheroidal celled and colloid cliangcs 
may be present 

Clinical Fmdmgs. The patient is o^cn a woman over the age of 
45, It ho gives a history suggestive of chronic choIec}st 2 tis or gall stones 
More recently she lias noticed increasing discomfort or pain m the region 
of the gall bladder, with loss of stzengtli 
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Oil Examinaiion : In the early stages nothing may he found, but later 
the gall-bladder is palpable, tender, and the surface is often irregular. 
The liver may also be enlarged. , If there is pressure on the bile ducts, 
either from the growth or from the enlarged portal glands, there will 
be obstructive jaundice. There may also be ascites and swelling of 
the legs. Enlarged glands may be felt above the clavicles. In the later 
stages cachexia is more marked, and ha!moiThagcs may be seen under ‘ 
the skin. A cholecystogram may reveal a filling defect in the gall- 
bladder. 

Differential Diagnosis. In the early stages the symptoms usually 
suggest cholecystitis or cholelithiasis. Later it is often difficult to 
differentiate carcinoma of the gall-bladder 'from a growth in the liver, 
pancreas or bile ducts. An opaque meal should ser^'c to exclude 
carcinoma of the stomach. 

Course and Complications. The course is usually rapidly progressive. 
Such complications as perforation, fistula formation or suppurative 
cholangitis may occur. 

Prognosis. The disease is usually fatal within 8 months from the 
onset of symptoms. 

Treatment. This is only symptomatic and palliative, os operative 
removal of the growtii b usually impossible. 

Secondary Carcinoma of the Gall-bladder 

The gall-bladder may be affected secondarily by direct spread from 
a growth of the stomach or colon, or by metastases from growtlis else- 
where. Tiiese deposits are usually subperltoneal. 

Gall-stones 

{Cholelitliiatis) 

Definition. Calculi formed in the biliary passages or gall-bladder. 

Etiology. The main factors in their formation arc : Infection, 
biliary stosb, and hypcrcbolestcroixmia. Predisposing causes : 1. Age: 
Usually over 40. 2. Sex: Females predominate. S. Habits: A seden- 
tary life and over-eating. 4. Associated conditions : Pregnancy, chronic 
dbeascs of the heart or lungs, constipation. 5. Climate : Especially the 
temperate zones. 6. Heredity : There b a familial tendency. 

Pathology. Frequently cholccystitb precedes the formation of 
calculi. A central nucleus consbting of organisms (not infrequently 
anaerobes), mucus or fibrin may be the starting-point. The bile in the 
gall-bladder, especially if stagnant, may be unduly rich in pigment, 
cholesterol or lime salts. The gall-bladder wall is frequently infected, 
even when its contents are sterile. Thus in a series of cases of gall- 
stones, the gall-bladder was infected in 70%, the lluid contents in 40% 
and tlie stones In 30% of the cases. ^Vscptic calculi are thought to occur 
apart from infection, especially when the blood cholesterol is high, as in 
pregnancy and some cases of obesity and arteriosclerosis. A sobtary 
calculus may be found, or as many as 14,000 stones may be present in 
the gall-bladder. The stones nwy be situated in the cystic duct, or less 
commonly in the common bile duct and the extra- or iiitra-hepatic ducts. 

• 4— » 
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Vanciifs 1 The pure cliolesterol stone This is usually soUtary, 
0 % a! or circular, paleand ^ ay light It may be formed apart from sepsis 

2 The lammnted cholesterol stone containing layers of cholesterol 
and calcium bilirubin 

3. Mixed gall stones contaimngcholesterol{80%to 98%) and calcium 
bihrubm These are soft before Uiey are dried 

4 Pure calcium bihrubm (mulberry stones) Small hard irregular 
stones 

5 Calcium carbonate These stones are rare 

Cbmeal Findings In some coses stones m tlic gall bladder give rise 
to no symptoms, and are only demonstrated post mortem In other 
cases tlie symptoms are those described above as being typical of chronic 
cholecystitis If the stone becomes impacted in the cystic duct, the 
gall bladder enlarges and is painful, but tlicre is no jaundice \Vhen 
tile calculus enters the common bile duct biliary cohe usually ensues 
According to Cour\ oisicr s law, Uic gall bladder is usually not distended 
m cases of jaundice due to a calculus m the common bile duct, owing to 
the presence of old cliolecystitis, whereas in obstruction of the common 
bile duct due to a growth the gall bladder is dilated In some coses 
there is persistent jaundice without pam If the stone is lodged m the 
ampulla of Vatcr. forming a ball valve obstruction, there are usually 
periodical attacks of fever and jaundice, known as ihe tnfenntlient hepalie 
feier of CKarcoi 

DtUary Colic Tliis may occur vrhen the stone enters one of the 
biUary passages The onset of the symptoms is often sudden, occurring 
frequently dunng the night The patient complains of excruciating 
pam which radiates all over the abdomen to the right scapular rcgioh 
and tip of the right shoulder It is paroxysmal, tlie patient rolls about 
or doubles up m agony There is sweating and often vonutmg 
Attacks of bihary colic not due to a gall stone are described These 
may occur after cliolecystccloiny They are thought to be due to 
Bclialnsia of the sphincter of Oddi 

On Eiamiiiatwn It is not usually possible to feel the gall bladder, 
but the right upper rectus is somewhat ngid The temperature may be 
normal or slightly raised 1 lie pulse is feeble, but js not increased in rate 
Jaundice may be noted a day or so after the attack, and stones may be 
found in the fasces IVlicthcr or not gall stones can be seen by X rays 
depends upon their calcium content A cholecystogram may reveal 
tficir jirescnce as a lighter shadow m the opaque gaff bhdefer when they 
arc not demonstrable m a direct radiogram 

Differential Diagnosis Biliary colic must be differentiated from 
renal, pancreatic or intestinal cobc, a tabetic crisis associated with colic 
and jaundice, the pain of coronary thrombosis, of acute pancr^titis or 
perforation of a gastric or duodenal ulcer TJic excrucialing paroxysmal 
pam with Its chnractenstic distribution usually serves to differenUate 

Course and Comphcatioos The attack may lost from a fen minutes 
to a few hours Recurrences are liable to occur Complications include 
perforation of the gall bladder, ukcration into the small intestine with 
subsequent intestinal obstruction, formation of various hstul c such as 
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a gastric, duodenal, intestinal, colic, or bronchial fistula, or a cutaneous 
sinus. Suppurative cholangitis or liver abscess may also ensue. Intes* 
tinal volvulus, acute or chronic pancreatitis, or carcinoma of the gall- 
bladder or bile ducts may follow. 

Prognosis. Death during an attack is rare, but succeeding attacks 
are liable to occur, and gall-stones may form in the biliary passages 
after cholecystectomy. 

Treatment. Prophylactic. Chronic cholecystitis should be treated 
as described above. If there is a tendency to hypercholcsterolasmia, the 
diet should be fat-poor, and eggs should not be eaten. 

Curative. During an attack of biliary colic the acute pain must be 
controlled either by the subcutaneous injection of morphine sulphate 
gr. ^ and atropine sulphate gr. 1/100, by the intravenous injection of 
atropine sulphate gr. 1/100, or by the inhalation of chloroform. Milder 
attacks may be mitigated by placing the patient in a hot batli and 
giving by mouth tnc. belladon. m. 30, repeated in an hour if necessary. 
Subsequently the gall-bLidder'may be removed, or the patient may 
receive a course of treatment as for chronic cholecystitis. There is no 
k^o^7n method of dissolving gall-stones. 

THE BILE DUCTS 
Congenital Obliteration 

This is often associated ivitb cirrhosis of the liver, and jaundice is 
present either at birth or a few weeks Uter. The liver and spleen are 
usually palpable ; bile pigment is present in the urine, but not in the 
stools, lixmorrhages may occur in the skin, mucous membranes or 
internal organs. The condition is not syphilitic. Deatli usually occurs 
within a few weeks. 

Congenital syphilitic stricture of the bile ducts is rare. 

Suppurative Cholangitis 

Etiology. Suppurative cholangitis may be associated with gall- 
stones, cholecystitis or obstruction of the extra-hepatic ducts by a 
tumour. It may occur os a complication of such diseases as pneumonia 
or enteric fever, or be secondary to an abscess in the liver. 

Pathology. Suppuration rooy 6c found m the cxtra-hcpatic 6i7e 
ducts and the gall-bladder. The liver is enlarged and numerous small 
abscesses may be present. 

Clinical Findings, The chief features ore fever with jaundice and 
rigors. The paliait is very gravely ill and tJie liver is usually enlarged 
and tender. 

DilTerential Diagnosis, it is often impossible to diagnose 
suppurative cholangitis from suppurative pylephlebitis. It is distin- 
guished from intermittent hepatic fever (see p. 100) by the Intervals 
of comparative health in the latter disease. 

Course and Complications. The disease is usually progressive. 
Complications include pancreatitis and pyxmut. 

Prognosis. Tliis is always very grave, and Uic disease is fatal when 
abscesses form in the liver. 
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Treatment. An operation may enable the extra hepatic ducts to 
be drained 

Chronic Catarrhal Cholangitis 

Tins may be associated with cholecystitis and gall stones or occur 
as a sequela of chrome catarrhal jaundice The extra hepatic ducts in 
these coses are usually affected In cirrhosis of the luer the intra- 
hepatic ducts may be involved 

Calculi in the Bile Ducts 

A descnption of the effects produced by calculi in the bile ducts is 
given on p 100 

Tumours of the Bilc Ducts 

Simple Tumours These mclude a papilloma adenoma and Hbroma 
They are all rare 

Tumours Pathology Primary carcinoma of the extra 
hepatic ducts appears m the following sites in this order of frequency 
At the union of the common hepatic and cystic duct , at the lower end 
of the common bile duct , m the common hepatic duct , m the cystic 
duet Tlie gall bladder is dilated with growths m the cystic duct and 
in tile common bile duct but ^ete is no jaundice m the former case 
The growth may spread directly into the patitrcas In some eases the 
growth ongmates in the gall bladder and spreads down the lumen of 
the bile duct 

Cimical Findings The patient is usually on adult male The 
onset ot the disease is often insidious inlb jaundice, which becomes 
more intense, progressive weakness and irregular fever There is 
usuaUy no pam * 

On Examtnaiion The growth cannot be felt, but the gall bladder 
may be palpable Bdc is usually present in the urme, and the fsces 
are pale 

Differential Diagnosis It is often dilTicult to distinguish a tumour 
of the bile duct from caremoma of the head of the pancreas, and in otlier 
coses from a stone blocking the cjstic duct 

Course and CompUcatioos The course is steadily progressive, and 
diolamna occurs os a terminal phase 

Prognosis The patient usually dies in a few months 

Ihfaftncrrf. An expforatory faparoComy is usuahy perlbriuetf fo 
establish tiie diagnosis, and in some coses it is possible to relieve the 
jaundice b) means of cho1cc>stenteiostomy 

THIS PERITONEUM 
Acute PentoniUs 

Deffnition. Acute inOanimation of the peritoneum 

Etiology Acute pciitoDitis results from bacterial infection Tlic 
causative organisms include stxiptococci, the Bacterium cununune (B 
cob), staphylococci the ^iycobactcrium tuberculosis (B tuberculosis), 
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the Diplococcus pncumomaj (pneumococcus), the Neisseria gonorrhcEa 
(gonococcus), the Bacterium friedianderi (pneumobacillus), the Pseudo* 
monas pyocyanea (B. pyocyancus), the Bacterium t^hosum (B. 
tj’phosus) and anaerobic organisms. 

Pathology. The organisms usually reach the peritoneum from the 
alimentary tract, either through a spot of lowered resistance in the wall, 
or through an actual perforation. They may also gain acciss from the 
gall-bladder, a Uver abscess, the uterus, or through the Pallopian tubes. 
In some cases they may be blood-borne, or enter tlwough a wound of 
the abdomen. Terminal peritonitis may occur in chronic nephritis. 
The peritonitis may be localised, as around the appendix and in the 
pelvis, or diffuse. The inflammation may be fibrinous or exudative, 
and adhesions usually form after removal of the exudate. The exudate 
may be serous, purulent or hxmorrhagic, and contain gas. There is 
usually intestinal paralysis. Certain varieties ore described, according 
to the primary infecting organism j Streptococcal, staphylococcal and 
B. coli infections. 

Clinical Findings. The patient is suddenly seized witli agonising 
abdominal pain which increases in severity. He vomits, and the bowels 
may he freely opened at first, but soon are constipated. 

On Examination : The patient is usually found lying on his back ^rith 
his knees drawn up ; the brcatlung is shallow. Abdominal movement is 
absent over the affected part of the abdomen. The abdominal wall is 
rig^d, cither locally or generally, and tender to light touch. The abdomen 
becomes distended. The liver dulness may be diminlslicd if gas has 
escaped from the alimentary tract. No intestinal movements can be 
detected with the stethoscope. The facial expression is drawn and 
anxious {fades Ilippocraiica). The temperature may be a little raised 
or sub-normal, but* the pulse is frequent and of small volume. The 
tongue becomes furred and dry. A leucocytosis occurs in the course 
of a few hours. 

Differential Diagnosis. Acute peritonitis may be mistaken for 
intestinal colic, obstruction or hxmorrhage, o ruptured tubal pregnancy, 
acute appendicitis without perforation, acute luemorrhagic pancreatitis, 
mescnt«ic thrombosis, a tabetic crisis, or hysteria. The important 
features in acute peritonitis are the absence of abdominal movement, 
and the rigidity. These may, however, not be very evident in a case in 
which tlic peritonitis lias been present for many hours. The temperature 
may also be subnormal. The pulse is a good guide, as it becomes pro- 
gressively more frequent as the condition deteriorates, and the tongue 
becomes more dry. 

Course and Complications. If untreated, death occurs in the course 
of a day or so witli generalised peritonitis, but there may be a short 
period of temporarj’ improvement which is deceptive.. Localised 
peritonitis may become completely shut off by adliesions and heal 
spontaneously. 

Prognosis. This is always very grave in general peritonitis, and 
death occurs in a few days if no oper^ion is perfonned. 

Treatment Immediately the diagnosis is made and an operation 
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decided upou, a subcutaneous injection of inorpbm sulph gr J to J 
maj be given to relieve piin Tlie curative treatment is surgical 

Pneumococcal Pentomtis 

Pathology The infection usually spreads from tlic vagina to the 
uterus, tubes and peritoneum In some instances the pneumococci 
arc blood bonic from a focus elsewhere such as otitis media, and 
it IS doubtful whether pneumococci do at times enter the peritoneum 
from tile mtcstmc The penlonitis is usually diffuse, but may be 
localised The pus is thick, yellowish green, flaky and usually without 
smell 

CUmcal Findings The patient is generally a girl under the age of 
10 years She is suddenly taken U1 with severe ahdonimal pam, vomiting 
and diatrhcca 

On Ezamtnalion The tongue is ftirxcd and dry The temperature 
IS raised to 103® F or higher, the pulse is frequent and the rcspira 
tions may be rapid The abdomen is distended especially aroimd the 
umbilicus and the movement IS slight The abdomen feels doughy, is 
moderately rigid and universally tender 

DiiXercabal Diagnosis Pneumonia is excluded by titc absence of 
pulmonary signs With acute appendicitis the pam usually bcguis near 
the unibiheus, and when pentonitis is present the signs are more 
localised to the right ihac fossa 

Course and Complications The vomiting usually persists, but the 
bowels tend to become costive 

Prognosis In some cases recovery occurs apart from operation, 
but the outlook is very grave in children 

Treatment Operation is usually advisable m order to establish 
the dingsiosis bulphapvTidmc (M X H Gd3) should be admmistcred 
m doses according to the age of the patient For \ child of 10 years 
1 G should be giv cn ev cry 4 liours for 24 hours, followed by 0 3 G 4 
hourly for i to 3 day i> 

Acute Tuberculous Peritonitis 

Etiology Acute tuberculous peritonitis is generally secondary to 
tuberculosis of tlie abdominal glands, tlic intestines, or genital organs 

Clinical Findings The onset may closely sunulatc that of typhoid 
fever, the patient being taken ill with headache, malaise and abdominal 
The baw^ arc iVwse or constipateci 

On Examination The temperature is raised, but often the pulse is 
not proportionally frequent The temperature assumes the contmuous 
type, with morning falls and evemng rises of a degree or so Gradually 
tlic abdomen becomes distended, first with flatus and later fluid may 
bedctcctcd Bcflnite swellings due to matted omentum or glands may 
be felt 

Course and Complications In a favourable cose the temperature 
gradually falls to normal m the course of a few weeks , complications 
such os a pleural effusion, mtcstmal obstruction, tuberculous enteritis, 
etc , may occur 
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Treatment. The patient must be kept in bed during the febrile 
stage. Artificial or natural sunlight treatment should be given, starting 
vvitli an exposure of 10 minutes daily to the feet, and gradually exposing 
the •whole of the legs, for periods up to 1 or hours daily. Ung. 
hydrarg. co. gr. 60 spread on lint may be applied to the abdomen fop 4 
successive days each week. If the fluid still increases in amount, a 
laparatomy with evacimtion of the fluid often accelerates recovery, or 
the fluid may be removed by paracentesis and some air inserted into the 
peritoneal cavity with a pneumothorax apparatus. 

Gonococcal Peritonitis 

This is usually secondary to infection of the Fallopian tubes ; less 
often it occurs as a complication of gonococcal epididymitis. Tlic 
peritonitis is generally localised to the pelvis, and it often resolves 
without operation. 

Subdiaphragmatlc Abscess 
{Subpkrenie Abscess) 

Definition. A localised variety of acute peritonitis, with suppuration 
betweezx the liver and diapliragm. 

Anatomy and Etiology. Six anatomical varieties ore recognised, 
according to the relation of the abscess to the hepatic bgaments ; four 
of these varieties arc intraperitoneal, and two arc extrapcritoneal (see 
Fig. 4). The reader should consult Fifleld and McNeill Love (Zlrit. Journ. 
Surg., 1920, 13, 083), on whose article this section is largely based. 



Fio. 4. DuQBAU ; SopcRO-FOsmuo* View or LiOAiiKNTS of Lifeb, 
BoowiKo Sites of Sdsfuremic Abscess. 


1. Rigid Anlerior liUraperiloneat. The pus collecU between the 
right side of the diaphragm and the superior, anterior and right lateral 
surfaces of the right lobe of tlic liver. In front there are the ciiaphragni 
and the abdominal wall, Beliind the space is boundc*! by the anterior 
layer of the coronary ligament and the right lateral ligament. Above 
is the diaphragm. Below adhesions form between the transverse colon 
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and great omentum, and the antenor abdominal ^yal] On the right ore 
the abdominal ^vall and the diaphragm, and on the left the falciform 
hgament The infection is denied from an appendix abscess, a 
perforated gastnc or duodenal ulcer, or from suppuration m the liver or 
bile ducts 

2 Right Poslfrior Inirapentottcal <Caiithe’s subhepatie pouch 
Rutherford Momson’s kidney pouch ) The pus collects m a pyramidal 
space, which lies transversely beneath the right lobe of the liver, with 
its apex mcdioll) disposed, dose to tlie foramen of Winslow In front 
there ate the h\er and gall bladder, bchmd the diapliragm and upper 
part of the riglit kidney, above are the hver the posterior layer of the 
coronary ligament and the right lateral hgament, below he tlie trans 
verse colon and the hepatic ilexure On the right there ore the right 
lobe of the hver and tte diaphragm, and on the left the foramen of 
Wmslow and tlie duodenum The infection originates m the appendix, 
and rarely from a perforated gastnc or duodenal ulcer, from a hver 
abscess or from suppuration m the thorax 

3. Ltfi Anienor JnlropenioneaL The abscess space is bounded by 
the following structures In froitt are the diaphragm and anterior 
abdommal wall , behind he the left lateral hgament, the left lobe of the 
hver, the gastro hepatic omentum and the anterior surface of the 
vtomacli Above IS the diaphragm Below adhesions form betvreen the 
stomach or great omentum and the anienor abdominal wall or diapliragm 
On the nght is the falciform ligament, and on the left the spleen, gastro 
splenic omentum and diaphragm The pus is derived from a perforated 
gastric or duodenal ulcer, or from n splenic, hepatic or pelvic abscess 

4 Lejl Postenor Intrapentoneal The abscess is m the lesser sac of 
the peritoneum, the Cotainea of Wmslow being closed by adhesions 2n 
front the space is bounded by tlie caudate lobe of the hver, the gastro 
hepatic omentum, the stomach and the two anterior layers of the great 
omentum Behind there are the diaphragm, the pancreas thetransversc 
mcso-colon and the two posterior layers of the great omentum Above 
IS the coronary ligament Below is the fusion betw een tlie layers of the 
great omentum On the nght arc the union of the layers of the great 
omentum and the first port of the duodenum On the left there lie the 
licno-rcnal hgament, the spleen, the gastro splenic omentum, and the 
junction of the layers of the great omentum The abscess is derived 
from a perforated posterior gastnc ulcer, a splenic^ hepatic or pancreatic 
suppuration, or from spread of mfcction m general peritonitis 

5 Right ExirapenloTtCal Suppuration occurs between the diaphragm 
and the bare area of the liver In front there arc the right lobe of 
the hver and the nght suprarenal Behind is tlie diaphragm Above 
IS the anterior lajer of the coronary hgament, below is the posterior 
layer of tlie coronary ligament To the nght lies the right lateral 
hgament, and to the left the mfenor vena cava and nght trus of the 
diaphragm The abscess may extend forwards to tlie epigastrium 
between the lajers of tlie falciform ligament The mfcction is due to 
suppuration in the liver or bile ducts, or a spread from the abdommal 
wall by the lymphatics m the falcifonn hgament, or from the nght 
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retroperitoneal tissue in a perforated posterior duodenal ulcer, a 
retrocjEcal appendix, ulceration of the ascending colon or hepatic 
flexure, or a perinephric or pancreatic abscess. It may be secondary to 
suppuration above the diaphragm. 

6. IrCjl Exlraperiloneal. Suppuration occiurs in a potential space 
formed by stripping the peritoneum off the left side of the diaphragm. 
In fron t ore the bare area of the stomach, pancreas and spleen. Behind 
are the upper portion of the left kidney and the suprarenal. Above is 
the diaphragm. Below, the abscess can extend downwards for a 
variable distance retroperitonealJy. To the right are the aorta and 
vertebra, to the left is the diaphragm. The suppuration may be 
secondary to a left perinepliric abscess, a perforated posterior gastric 
ulcer, ulceration of tJie colon, diverticulitis, acute osteomyelitis of the 
lumbar vertebrx, perforation of the oesophagus, or to suppuration above 
tlie diaphragm. 

Clinical Findings, Subdiaphragmatic abscess is usually secondary 
to suppxuative appendicitis or to perforation of the stomach or 
duodenum. There may be a liistory of an operation from 4 to 7 months 
previously. The temperature and pulse rate then rise, and the patient 
becomes more ill. Rigors, sweating and pain in the region of the 
diapluagm or shoulder may develop. 

On Examination: Titc patient looks ill. If the abscess is 
anterior a bulging or swelling may be seen under the costal margin, it 
is dull on percussion, and the chest moves little on the affected 
side. If the stomach or duodenum have perforated, gas may also 
be present in the abscess, and a resonant note may be obtained over 
a small area, which keeps uppermost os the patient is turned 
from his back to bis side. Abnormal signs ore found at the base 
of the corresponding lung, for the diaphragm is raised and may 
be as high as the second or third rib. Typically four zones can be 
detected at the back of chest, at the apex the normal lung, below 
this is a zone of collapsed lung witli some dulness and weak air cntr>', 
still lower there is a tympanitic note due to gas in the abscess, and at 
the base there is liver dulness. When the abscess is a right posterior 
one, a swelling may be found in tJic region of the right loin. With a 
left posterior abscess there may be no swelling seen, or one may be 
detected in the abdomen above or below tlie stomach. With an 
extraperitoncal abscess on tlie bare area of the liver, the liver is usually 
' displaced downwards, the right diaphragm is raised, and there is dulness 
and deHcicnt air entry over Uie lower lobe of tlie right lung. The 
blood : There is usually a leucocytosis of 15,000 to 20,000 per c.min. An 
X;ray cxuinination may show the position of the diapliragm and of the 
liver. Exploratory puncture tlirough tlie 0th, 10th or 11th intercostal 
space in the line of the vertebral border of the scapula may reveal the 
abscess, the diaphragm bcuig pierced by tlie needle before the pus is 
struck, untl so oscillating with respiration. 

DifferenUaJ Diagnosis. A subphrenic abscess is often diilicult to 
diagnose ; it may be mistaken for scpticjcmia or pyaimia, CTpyemo, 
pneuinotiiorax, pcrincpluic abscess, liver abscess, pylephlebitis, or a 
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pancreatic c> st The history, X ray ciiamination and results of explora 
tory puncture usually serve to cstablisli tlie nature of the condition 
Course and CompUcahoiis If left untreated, tlie abscess may cause 
a secondary pleural effusion or it may rupture into the pleura or lung, 
vntb resultant empyema or lung abscess Hupture may also occur into 
tlie pcncardiuni, cesophagus, the general peritoneal cavity, or tlirough 
tile skin Septicsmia or pyiemia may occur as further complications 
Prognosis Suhphrcuic abscess is a serious condition, with a 
mortality of about 70% if left undrauicd, whieli is lowered by about 
a half if adequate treatment is given 

Treatment The abscess should be dramed surgically, but the 
exploratory puncture should be performed in the theatre by a surgeon 
prepared to complete the operation 

Chronic Penlonitis , 

Definition Chronic milammation of the peritoneum 
Etiology Chronic peritonitis may follow acute peritonitis or occur 
more insidiously The following varieties may be recognised — 

Localised, Plastic or Proliferative Peritonitis 
Etiology Localised peritonitis may occur after abdominal opera 
tions or secondary to inflammation of the oppendix, gall bladder, 
Fallopian tubes, abdominal glands, diverticula, etc In other cases it 
IS a form of chronic tuberculous peritonitis Proliferative peritonitis 
may be localised trauiid an organ such as the spleen or liver The latter 
maj be covered with a thick white coat of fibrous tissue ( ‘ sugar iccd 
liver seep 74} 

Diffuse Plastic or Proliferative Peritonitis 
Etiology Diffuse peritonitis may occur ns a form of chronic tuber 
culous peritonitis with carcinoma of the peritoneum or as an extension 
of a chronic plastic pcntomlis of septic origin In Pick s disease Uicrc 
is a dilTusc proliferative peritonitis often associated with similar 
prohfcrutiv e cluinges in the inediustinuni penctirdiuiii and pleura (sec 
Chroruc Indurative ticdiastuio pericarditis p 210} and with chronic 
nephritis and arteriosclerosis In Concatos disease the peritoneum is 
much thickened tlic omentum is often rolled up and tlicrc is chronic 
perihepatitis or jicnsplcnitis A serous effusion may be jircsenl, and 
when the pericai^ium and plcui® arc involved the condition is known 
as poliscrositis or polyorrbomcnitis A barium meal may show a 
peculiar condition of thickening of the stonmcli and the cccuin and 
colon may also be involved 

Chiomc Tuberculous Peritomtis 

Etiology The Alycobactcnum tuberculosis (U tuberculosis} usually 
gains access to the peritoneum from the intestine the mesenteric and 
retroperitoneal j,lands It may, however, be a blood borne infection 
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from a focus in any part of the body. • Cirrhosis of the liver is a pre- 
disposing cause in adults. 

Pathology. Certain types are described, which tend to overlap each 
other. l.T^esineseiiterica: The mesenteric and retroperitoneal glands 
ate affected. 2. The plastic or fibroid variety : Adhesions form, the 
intestines are matted togctlier, the omentum may be roiled up in a mass, 
and there is no effusion. 3. The asciiie form : The fluid may be free or 
loculatcd by adhesions. 4. The caseotte variety: Softening occurs in 
the tuberculous foci, there may be localised suppuration and the forma- 
tion of ffflcal fistula;. » 

Clinical Findings. The patient is usually between the ages of 3 and 
25 years. The onset is insidious ; thus the child is gradually taken ill 
with lassitude, loss of appetite, pallor, abdominal discomfori or colic. 
The boweb are usually constipated. 

OnExaminaiion: The child looks somewhat wasted, but the abdomen 
is often distended. The skin, especially over the abdomen, may be 
pigmented. In the plastic variety the abdomen has a peculiar doughy 
feeling. Small masses may be felt, due to glands or matted omentum. 
Loculatcd fluid gives rise to a dull swelling which may simulate an 
ovarian cyst. When there' is free Quid the signs are those of ascites 
(see p. 111 ). The temperature Is usually slightly raised and irregular, 
but it may be normal. The bowels ate costive in the plastic variety, 
but with tabes mesenterica, obstruction of the lacteals may result in 
diarrhoea with fat^ stools. 

Differential Diagnosis. Chronic tuberculous peritonitis may be 
mistaken for other causes of wasting, coellac disease, chronic appendicitis, 
regional ileitis, salpingitis, an ovarian cyst, abdominal carcinoma and 
cirrhosis of the liver or other causes of ascites. Diagnosis is established 
in the ascitic variety by removing a spccimc/i of the fluid and injecting 
it into a guinea-pig, in which tuberculous lesions develop in 2 to 3 
months. An X-ray examination which reveals calcified abdominal 
glands is in favour of the presence of unhealed tuberculous glands in 
the abdomen. 

Course and Complications. The course is prolonged in the majority 
of cases. ConipUcalions include intestinal obstruction or perforation, 
ficcol fistula formation, localised suppuration, and general dissemination 
by the blood stream. 

Prognosis. There is usually a tendency to recovery; the most 
unfavourable developments arc the general dissemination of tuber- 
culosis, intestinal obstruction, the formation of ftccal fistula: or of local 
abscesses. 

Treatment. Tills is usually medical. The patient should be kept 
in bed during the febrile period, preferably in Uic open air. Exposure 
to sunlight, real or artificial, should be carried out as for acute tuber- 
culous peritonitis (sec p. 105). The diet should be of a good nourishing 
variety, and coil-Iivcr oil in doses of ni. 30 to 00 daily should Ik taken 
periodically when the weather is not ItoL Operation is required for 
intestinal obstruction. Ascites should be dealt with as in acute 
tuberculous jwritonitis (sec p. 105). 
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Cysts of tbo Peritoneum 

The cysts nuy be mesentenc (see p 112), hydatid, dermoid or 
teratomatous They cause \ague symptoms, such as abdominal 
discomfort and swclhng, and the treatment is surgical 


New Growths of the Peritoneum 

These are simple and malignant Simple growths include a fibroma, 
lipoma, angioma, lymphangioma, and myoma Slahgnant growths 
may be primary, such as an endotheboma or sarcoma Usually they 
are secondary to caremoma of the ovary, stomach, mtcstme or breast 
or to a pleural endothelioma. The pentoneum may be studded with 
minute nodules and an effusion, serous, hemorrhagic or chylous may 
form 


Asafes 

(including Ilydropenloneum, Stropentoneum, Ilamopentomum 
and Ckylopentoneum) 

Definition. Von purulent fluid in the fvritonea] canty 

Etiology The Quid may be a transudate (bydroperitoneum), an 
exudate (seropentoneum), blood stained (luemopentoneum) or fatty 
(chylopentoneum) 

Uydropcntancum may result from Heart failure, constrictive 
pericarditis or obstruction of the inferior vena ca\a Cirrhosis of the 
liver Obstniction of the portal >eiD, as by pressure from enlarged 
glands in the portal fissure nhich may due to tuberculosis, caremoma 
or Ifodghin s disease or the pressure of an aucurysm or thrombosis 
Nephritis pernicious ansnna or Icukomiu Seropentoneum may be 
due to Chronic peritonitis os m tuberculosis, carcinoma or hydatid 
infection or to polyserositis, or ovarian tumours narnopentoneum 
may occur lu peritonitis associated with tuberculosis or carcinoma 
Chijlopenloneu?n may be due to obstruction of or injury to the lacteals 
or to nephritis 

<\scites IS thus a sign of diverse pathological states 

Pathology The fluid In hydroperitoncum the transudate is 
clear, straw coloured, with a specific gravity usually below 1,015, 
containing protem under 2% and a few cells In seropentoneum the 
fluid may be darker, the specific jrravitv is usually over 1.015. the 
protein content is higher (over 3%) and the cells are more numerous 
In lucmoperitoneum red blood corpuscles arc present Chy lopentoncum 
may be chylous fluid, whitish yellow and turbid with chyle, a 
pseudochylous fluid may form in winch tlie fat comes from degenerating 
cells 

CUmcal Findings Tlie clinical picture varies according to whcUier 
the cause is cardiac, hepatic, renal, etc The local symiptoms and signs 
are as follows The patient complains of abdominal swelling, bcavmess 
or discomfort There may also be dyspnoea or palpitations with 
swclhng of the legs 
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On Examination ; The abdomen appears fairly uniformly distended 
when the patient is lying, with some prominence in tlie flanks, pro- 
^’ided the fluid is not loculated> If there is a large quantity of fluid 
the umbilicus • may be everted and strhc atrophica? may be seen. 
Enlarged veins may be present around the umbilicus (caput Medusce) 
and •with portal thrombosis dilated veins appear in the hypo- 
gastrium, in which the direction of flow is reversed (i.e., the blood 
passing from below upwards). On palpation a fluid thrill may be 
obtained. TJje thrill is transmitted to one hand placed on the abdomen 
in the flank, when the other flank is flicked with the finger ; the ulnar 
margin of an assistant’s hand should be used to compress the abdominal 
wall in the centre, to prevent transmission of the thrill along the wall. 
On percussion there is dulness in the flanks and hypogastrium, and this 
shifts when the patient turns on his side, tlic upper portion becoming 
resonant. If tlie liver is enlarged it may be felt by suddenly pressing 
with the fingers over it (“ dipping ”). With small degrees of ascites 
the dulness may become apparent in the umbilical region by percussing 
the abdomen with the patient in the knee-elbow position. Loculated 
ascites may cause dulness in one zone of the abdomen, which docs not 
shift witlj change of position. There may be oedema of the legs and 
scrotum, and the urine may contain a trace of albumin. 

Differential Diagnosis. Ascites must be distinguished from 
abdominal distention due to a full bladder, an ovarian cyst, a tumour 
or flatulent intestinal distention. The bladder should be emptied with 
a catheter. Witli an ovarian cyst the s^reliing is mainiy below the 
navel, the dulness does not extend to the flank or shift os it docs with 
free fluid In the peritoneum, and on vaginal examination displacement 
of the uterus may be felt. With a tumour, the moss, if palpable, is 
generally firm and there Is no shifting dulness. With flatulent distention 
the abdomen is hyperresonant, but flatulent distention and ascites often 
coexist. 

■ Course and Complications. These must vary with the underlying 
cause of the ascites. 

Prognosis. Ascites is always a serious condition, in many instances 
being the harbinger of death. The outlook is more favourable in cases 
due to congestive heart failure. 

Treatment. The fluid intake should be limited to 20 or 30 oz. a 
day, and an endeavour made to increase the urinary output by the use 
of such measures as Guy’s pill (pil. digital, co. D.P.C.) 1 t.d.s. for 3 days, 
or theophyll. ct sod. acetas gr. 2 in a cup of tea t.d.s. for 3 daj's. SaljTgan 
(mcrsalylum. B.P.) or Noairit can also be used, as described on p. 228. 
If a favourable result ensues there will be profuse diuresis and tlie 
ascites disappears. The diet should be a salt-poor one (see p. 455). If 
these measures fail, the fluid can be rcmo\’ed by paracentesis, the abdo- 
men being tapped, after preliminary anaathetisation with 2% solution 
of Xovocain (procatn. hydrochlor. B,P.), using a trocar and cannula. 
The site should be in the mid-line, LalC-^vay bct^^ccn the umbilicus 
and tlie pubes, or in one flank. The bladder should always be emptied 
with a catheter before the cannula is inserted. 
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TUB ALIMENTARY SYSTEM 


THE MESENTERY 

The following alfections of the mesentery will be briefly described 
Inflammation (mcsenteritis), stniciutal abnormabties, breraorrbage, 
thrombosis, embolus, cysts, new growths, and tuberculous glands. 

Inflammation 

[Metenlenlis) 

This may form part of a general peritonitis or be localised to a part 
of the mesentery as the result of spread of infection from adjacent 
mtestme Chronic mesententis may be associated with visceroptosis 
(see p 04) 

Structural Abnotmabbes 

Excessive length of the mesentery may lead to volvulus, and the 
bowel may become incarcerated through an opening m the mesentery, 

Hmmorrbage 

This may occur rarely in the lucmoirhagic varieties of the acute 
specific fev ers, such as small pox. or as the result of degenerative changes 
such as arteriosclerosis or aneurysm of the mesenteric arteries. It 
produces sjoiiptoms resembhng those of intestinal obstruction. 

Thrombosis and Embolus 

Venous thrombosis may result from currbosis of the liver and 
congestive licort failure, or develop in association with pylephlebitis or 
intestinal or appendicular suppuration or after splenectomy It may 
also occur as a manifestation of thrombo phlebitis migrans An 
embolus may lodge in tlie mesenteric arteries in cases of infective 
endocarditis and mitral stenosis. The cbmcal picture is that of an acute 
abdominal catastrophe The patient is suddenly taken ill with severe 
abdominal pain, collapse, sweatmg, pillor, low temperature, and 
frcqucQt pulse The abdominal wall is not usually rigid Some blood 
and mucus are passed by the intestine , in a fev? hours the abdomen 
becomes distended, and vomiting and perhaps hccmateuusis set in. 
Gangrene or perforation of the intestine may occur The outlook is 
very grave, and the tirxitment-is surgical 

Cysts and New Growths v 

Mesenteric cysts may be luemoirbagic, serous, lymphatic or due to 
hydatid mfeclion or to a dermoid They form rounded swellings in the 
abdomen and cause vomiting, cohe or intestinal obstruction 

New growths arc usually secondary malignant deposits. 

Tuberculous Glands 
{Tabe$ Mesenierted) 

Tabes mcscntcnca is described on p. lUI (chrome tuberculous 
peritonitis) 
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THE RESPIRATORY SYSTEftI 

■ Inlroductory. Clinical invcstigatioos in diseases of the lungs 
include a routine examination of the chest by inspection, palpation, 
percussion and auscultation. The lungs should be examined radio- 
logically 'nitli a screen and film, and in some cases after the injection of 
Lipiodol or after establishing an artificial pncuniotliorox. Tomography 
may be of value in demonstrating deep-seated cavities, for by this 
process serial views of the lungs arc obtained at varying depths from 
the surface. The weight of the patient should be charted weekly and 
a note made of his liighest known weight. 

The vital capacity of the lungs is estimated by a spirometer. It is 
the amount of air which can be expired, after a deep inspiration. The 
average amoiint for an adult is 3,'COO c.c. It is especially diminished in 
, emphysema and is also found to vary with the degree of activity in 
pulmonary tuberculosis. The sputum should be c-xamined for colour, 
consistency and odour, and the volume m 2-i liours recorded on the 
temperature chart. Laboratory tests include n search for tubercle 
bacilli, the predominating organisms, and siicvial tests for spirocluetcs, 
ova or2)aragonlnius westermani, strcptoIhricc.T, elastic and lung tissue. 
It may be necessary to determine the Wasscnnanii reaction of the 
blood, the rate of sedimentation of the red cells and the cell count. 

THE UPPER RESPIRATORY TRACT 
Hay Fever 

{Allergic coryza. Pollinosu) 

De fini tion. Paroxysmal and seasonal inflammation of the 
conjunctiva: aud nasal mucous membrane. 

Etiology. Hay fever is due to sensitiveness to certain pollens. 
In England the pollen is usually that of tlie “Timothy grass,” and 
njoro rarely tree pollens. In the autumn the lilicbaclmas daisy is a:: 
occasional cause. 

Pathology. The condition is one of allergy, the patient exhibiting 
an abnormal sensitivity to foreign proteins or to altered tissue proteins. 
There is hypencmia of the conjunctivsc, of the nasal raucous membrane, 
and sometimes of the larynx and trachea. 

Clinical Findings. The patient is usually a young adult, who gives 
a lustory that ever)' j-ear in the early summer from Slay to July he 
suffers from attacks of sneezing, watering of the eyes and often headache. 
There may be much watery discharge from the nose and some malaise. 
He may also suffer from asthma at diRcreiit periods of tlie year. Tlie 
attacks are more common in the country, especially if near a hay field. 
They also occur in towns. 

Di^crcntial Diagnosis. TI»e diagnosis is established by the seasonal 
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incidence and the cutaneous reaction of the patient to pollen Hay 
fcTcr should be differentiated from paroxysmal sneezing due to local 
irritation of the nose, or to nervous influences (nervous corjza) In 
paroxj snial rhinorrhoea, attacks of sneezmg or of running from the nose 
occur at all tunes of the j car This is probably a \ asomotor phenomenon 
due to allcrg\ the patient being sensitive to dust, snuff, oms powder, 
feathers ammal emanations bacteria, etc 

Course and Complications The course of the disease is limited by 
the life history of the plants producing tbepoUrn Asthma or a perennial 
corjza may develop as complications 

Prognosis This is good, as subsequent attacks may be prea ented 
or modified by appropriate treatment Ifay feser tends to Icssdn m 
seventy m successive years, and to disappear in about 20 years 

Treatment Prophylactxc Early m the vear the cutaneous 
reaction to Pollaceme should be determined A control prick is first 
made through a drop of normal salme with a hypodermic needle 
A drop of Pollaceme contammg 20 000 units of pollen to\in per 
mil IS placed on the forearm and a pnek IS made through it 1 he drops 
arc then wiped off with cotton wool A positive reaction is shown m 
about 15 minutes by the formation of an urticanal vv heal surrounded by 
a red areola Dcscnsitisation should be begun early in Pebruary 
Subcutaneous injections of Pollaceme are given every other dav 
The initial dose vanes from 40 to 100 units, and a 15% increase is made 
at each injection In order to obtain adequate jirotecbon a final dose 
of 50,000 to 100 000 units will be requircvl A local reaction may be 
prevented by taking calcium lactate gr 10 half an hour before the 
injection A marked local or general reaction can be checked by the 
subcutaneous injection of m 3 to 5 of hq adrenal hy drocblor Should 
a reaction occur the next injection should be the largest preceding 
dose that did not cause a reaction 

CuToiiie A rapid method of desensitisation Im been introduced 
It is given to patients during the hay fever season and Uiey can be 
desensitised m about a v^cck The patient should be ui an institution 
and under skilled supervision during lite trcalnient The injections 
arc given every 1} to 2 hours during 14 hours out of tiic 24 hours The 
initial dose is increased by 10 % or 20 % ot each injection, provided no 
reaction occurs when the next dose must be smaller Thus the initial 
dose of say 100 units may be rapidly raised to 20 000 or more units 
Alternatively, considerable relief can often be obtamed by the daily 
subcutaneous injection of 100 units poUca toxin and a subcutaneous 
injection of m 3 of hq adrenal bydrocblor Furtlicr treatment for 
the patient who is suiftrmg from hay fever consists m wearing dark 
glosses The nasal mucous membrane may he protected by white 
vaseline, or by Vnesthone cream Treatment of the nasal mucous 
membrane by zjne ionisation is not of great value m hay fever 
The tTcatnieot of paroxysmal rhmorrheea due to tiusts, etc , is similar 
to tluit for ostluna (see p 133) Some cases respond satisfactorily to 
injections of an autogenous raceme prepared from organisms from the 
nose 
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Epktaxis 

Definition. Bleeding &om the nose. 

Etiology. Bpistaxis may be due to local or general causes. Local 
causes : Trauma, picking tlie nose, foreign bodies in the nose, nasal 
diphtheria, new growths such as a polypus or malignant tumour, lupus, 
syphilis, telangiectases (which may be hereditary), a fractured base or a 
pituitary tiunour. General causes : Bpistaxis may be associated \vith 
high blood pressure, mitral stenosis, portal cirrhosis of the liver, enteric 
fever, whooping-cough, blood diseases such as Icukxmia, anxmia, 
hxmophilia and purpura, and a lowered atmospheric pressure such as 
occurs at high altitudes. It may also occur at puberty without any 
discoverable cause. 

Pathology. The bleeding point is often situated in Kiesselbach’s 
area, at tlie anterior and inferior part of the septum nasi. 

Differential Diagnosis. Blood which passes backwards from the 
nose may be coughed up and raise the question of htemoptysis. A 
careful naso-pharyngeal examination wdl usually reveal tlie bleeding 
point. In other cases the blood may be swallowed and vomited or 
cause melajna. . • i ^ 

Course and Complications. Usually the bleeding stops m a short 

time, but it may be persistent and cause anasmia ond debility. ^ ^ 

ftognosis. This depends on the cause. Epista.\is may be trivial, 

or it may be a sjTnptom of a fatal disease. j. 

Treatment. This varies with the cause. In children the hleeduig 
usually stops without treatment, unless due to a foreign body, whicn 
should be removed. In other cases a cold compress should be applied 
to the nose with tlie patient lying down, or a little cotton-wool inserted 
into the nostril and pressure applied over it. The wool may e 
in Hq. adrenal, hydrochlor. or in viper venom as described on p. 

In persistent cases the bleeding point should be sealed by the gaivano- 
cautery at cherry-rcd heat. Bpistaxis associated \\ith a high biooa 
pressure is a useful safety valve and does not require to c c icc 'C , 
unless very excessive. 


THE LARYNX 

• Acute Simple Laryngitis 

Definition. Acute catarrhal inflammation of the larynx. 

EUology. Acute simple laryngitis may be a symptom of “ ^oimnon 
cold, or result from inhalation of irritants. It may a o o 
early manifestation of measles, or be due to improper pro 
over-use of the voice. . , i 

Pathology. There is hypcramiia of the vocal cords and epiglottis, 

with exudation of mucus. _ , i,:., voifo 

CUnical Findings. The patient complains of feel 

Varying from harslmess to hoarseness or aphonia, T 

raw and there may be malaise with an irritating coug . , , 

0/1 Examination : The temperature may be a little ® j J; " 

larj'iigoscopic examination 'viU reveal the redness or sw g 
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Differential Diagnosis Acute simple laryngitis must bd> 
differentiated from functional aph<Hua and from such serious conditions 
as laryngeal diphtheria, tuberculosis, syphilis or caremoma of the 
larynx, which are described later 

Course and Complications The laryngitis usually improves m 
7 to 10 days but the course iv more prolonged if Uie voice has been 
strained or if irritants bare been inhaled 

Treatment The \oic« sliould be rested If there is any fever 
the patient should be kept in bed, the temperature of the room mam- 
tamed at 05® r and the air moistened by a steam kettle A steam 
inlialation should be used for 5 minutes 3 times a day such as 01 abictis 
ni 10 mag carb lev gr 10, aqiiani ad id 120 M 120 m 1 pint of 
steaming water at IOj® F Hot compresses applied to the neck arc often 
comforting Cough can be checked by a sedative nuvture such as 
Tnc opii camph ra 10 tnc ipecac m 2 sjr pruni scrotiii m 30, aq 
chlorof ad 11 DZ. i FI oz } t d s 

Chrome Simple Laryngitis 

Dehnition Chronic catarrhal inflammation of the larynx 
Etiology Chronic sunple laryngitis may result from irritants, such 
ns tobacco and vonous forms of dust, from over use or faulty use of 
the V oice, or from prolonged coughmg associated wiUi chronic bronchitis 
or pulmonary tuberculosis It may abo be secondary to chronic 
mfection m the mouth, nose or pharynx 

Clinical Findings The onset is usually insidious, the patient 
complaining of hoarseness or of w cakness of tlic v oice Tlie throat may 
feci dry and there may be an untaUng cough 

On CzavitnaUan Tlic pharynx is usually red ind svveUmg or 
redness of the vocal cords may be seen 

Treatment The patient should rest the voice as mucli os possible, 
and give up smoking and alcohol A steam inhalation should be used 
at night, os desenbed above and dunng the day a potassium chlorate 
lozenge may be sucked oecasionoUy Subsequently lessons should be 
taken m voice production, iTtiie laryngitis has been caused by errors m 
ibis respect, and a dusty occupation sliould be changed, it possible 
In obstinate coses a change of air and rest may effect a cure 

Tuberculous L^ngiUs 

Etiology Tuberculous laryngitis is usually associated witli pul- 
monary tubu-culosis and is due to infection vvitii Uie tubercle bacillus 
Pathology The disease may be localised to the vocal cords mlcr- 
aty tcnoid space, v cntncular bands or epiglottis There may be swelling 
infiltration or ulceration Ihe posterior part of the vocal cords is most 
often affected 

Clinical Findmgs The patient’s first compKint may be of hoarse- 
ntssor of loss of voice In other rases he may develop these symptoms ns 
a comphcation of a recognised pulmonary tuberculosis If the epiglottis 
is involved the i>aticnt may notice difiiaiUy m swallowing liquid foods, 
any attempt to do so provoking cough Jnthclatcrstagcstbercmaybe 
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severe pain on swallowing, felt in the throat and radiating to the ear. 

On Examination : Various lesions may be found in the larynx, such 
as SAvelli^ig or ulceration of the intcr-arytcnoid space or of a vocal cord. 
The vocal cord may he fixed by the granulation tissue. 

Differential Diagnosis. Tuberculous laryngitis has to be 
differentiated from a simple laryn^tis which may occur in pulmonary 
tuberculosis, and from syphilis or a new growth. The opinion of an 
expert laryngologist ^vill be required. In addition the sputum must be 
tested for tubercle bacilli, the lungs X-rayed, the Wassermann reaction 
determined, and a portion of the diseased tissue may require micro- 
scopical examination after removal by puncli forceps. 

Course and CompUcatioas. Tuberculous laryngitis may be cured 
by suitable treatment, especially in the early stages ; often it is, however, 
^ progressive lesion. Pulmonary tuberculosis is usually present. 

Treatment. This is described on p. 158. 

Syphilis of the Larynx 

Etiology. Laryngeal syphilis is due to infection with the Treponema 
pallidum. 

Pathology. Congenital syphilis: A catarrhal syphilitic laryngitis 
may occur in infancy, or a gumma may develop about the age of puberty. 
Acquired syphilis : Lesions may occur during the secondary stage, such 
os patchy hypcncmia of the cords, with fonnation of mucous spots. 
In tertiary sypliilis, the lesions include infiltration, serpiginous ulcera- 
tion, gumma formation or stenosis of the larjTix. The anterior part of 
the larynx is more commonly affected than posterior. 

Clinical Findings. There is usually no pain and no cough, but tlie 
voice is hoarse or raucous. Stridor is indicative of stenosis, due to 
contraction of fibrous tissue. 

Differential Diagnosis. This is as for tuberculous laryngitis. The 
diagnosis is establbhcd by tlie laryngoscopic appearances, the 
Wassermann reaction and the response to treatment. 

Treatment. A full course of anti-sypliilitic treatment is required 
(see p. 570). Caution must be exercised in the administration of iodides, 
as cedema of the larynx may ensue. 

Tumours of the Laryax 

These may be simple or malignant. 

Simple Tumours 

These include : Papilloma, fibroma, “ singer’s nodule ” (kerato- 
dennio), angioma and degeneration cysts. 

Pathology. Iimocent tumours often grow from the vocal cords, at 
Uic function of the anterior and middle thirds of the cord. A papilloma 
is frequently pedunculated. 

Clinical Findings. The patient may have no symptoms, but if the 
tumour is growing from a vocal cord there is usually hoarseness, and 
there may be some stridor. ^Vn angioma may give rise to hccnwptysis. 

Differential Diagnosis. This is made by laryngoscopic examination 
and the microscopical ajiiKaranccs of the tumour, after removal. 

Treatment This is surgical. 
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Malignant 'nimouis 

Pathology Intrinsic grow tlis occur in the larynx The coraruonest 
\anety is the epithelioma This may be a sessile tumour on a \ocal 
cord, or an inilltration of the tissues of the cord It may occur in other 
Sites, such as the \entricular band or the posterior commissure Cxtrinsic 
growths may be found m the epiglottis or around the cncoid cartilage 
Secondary deposits m the cervical glands occur comparatively late in 
cases of mtrmsic laryngeal carcinoma, but early in extrinsic giowths 
Spheroidal celled caremoma and sarcoma are boUi rarely seen 

Climchl Findmgs Tlte patient is usually a male ov er the age of 40 
He first comptams of hoarseness or of weakness of the voice, often 
thought to be due to a cold, but whidi persists despite treatment 
Xatcr tiicre is pain, especially on srvallotnng, and progressive dcteriora 
tion of health, due to cachexia from tlie growth 

On Examtnalion The growth is seen on loryngoscopic cxoinmation 
I^tcr, secondary deposits occur m the cervical glands, and secondary 
infection of the growth may give rise to cervical celluhtis or abscess 
formation 

Differential Diagnosis This can only be carried out by an expert 
laryngologist. The difficulties are well known, owing to the proramence 
given to the fatal illness of the late Kaiser rnedrich III 
Treatment This is surgical, or by \ rays or radium 

(Edema of the Larynx 

Dcfimtion SwcUmg of the lar>DX, due to exudation of fluid. 
Etiology Sdema of the larynx may be infiammatory or non 
inflammatory InJlammaloTy cedana Tim may occur m association 
with acute catarrhal laryngitis, septic pharyngitis, celluhtis of the neck 
(Ludwig s angina) erysipelas of the face and neck, ulceration of the 
larjux due to syphdis or tuberculosis, or rarely as a complication of 
diphtheria, scarlet fever, typhoid fever, etc. 

Non tnjlamjnalory cedaim This may be a manifestation of angio 
neurotic oedema, or be associated with cardiac or renal disease, or it may 
result from bypctsensitivcncss to drugs, sucli os iodides 

Pathology The swelling affects diiefly tlie aryteno epiglottidean 
folds the vocal cords being only sligbUy involved owing to the tense 
attaclimcnt of their mucous membrane The epiglottis and subglottic 
region of the Jarjnx may be very swollen 

Clinical Fmdmgs The patient is often a child, who is suddenly 
seized with d^spncca and symptoms of asphyxiation There is a hoarse 
cry and inspiratory stndor The swollen epiglottis can usually be seen 
on oral examination 

TVeatment. If the swelling is due to angio ncurotu. oedema, a 
subcutaneous injection of m 7 of hq adrenal hjdrochlor should 
be given immcdiatclj, and an odnonline spray imy be used in an 
atomiser containing Iiq adrenal Iiydrochlor 1 port, and normal salmc 
ports If the cedema is due to other causes, the immediate treatment 
consists m giving ice to suck, the apphcation of ice cold compresses to 
the neck, and sconfication of the oedematous epiglottis with a curved 
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giiarded bistourj', after cocainisation. In very severe cases tracheotomy 
may be necessary. In cases due to iodide idiosyncrasy relief may 
usually be obtained by givmg sod. bicarb, gr, 60 t.d.s., and by omitting 
the io^des. 

Croup 

Definition. A crowing form of respiration met with in infants and 
young children. 

.Etiology. The following varieties may be distinguished : — 

1. Inflammatory : Larynpds stridulosa. Membranous laryngitis 
(diphtheritic and non-diphtheiitic). Simple acute laryngitis. 
Whooping-cough. 

2. Reflex : Laryn^mus stridulus. Croup associated with enlarged 
tonsils and adenoids, with dentition, tetany and rickets. 

3. 2Iechanical : Infantile laryngeal stridor. Laryngeal polypi. 
Foreign bodies in the larynx. Pressure of an enlarged thymus upon 
the trachea (sec p. 122). 

Certain of these varieties will be briefly described. 

Laryngitis Stridulosa 

Clinical Findings. This is an affection of young children. Tbe 
symptoms of a cold are usually present, with a cough and perhaps some 
hoarseness during the day. The breathing is easy when the child goes 
to bed, but he wakes up during the night with an attack of " croup,” 
characterised by cough, inspiratory stridor and cyanosis. Tlus usually 
passes off in from a few minutes to half an hour, when the child falls to 
sleep again. 

Prognosis. The condition may be alarming, but Is not fatal. 

Treatment If the attack does not rapidly -subside the child should 
be put in a hot bath. A steam inhalation from hot, but not boiling, 
water should also be given (see p. 110) or Uie nose and pharj’nx sprayed 
with neb. adrenal, et ephedrin. (B.P.C.). If these measures do not afford 
relief, an emetic dose of tnc. ipecac, should be given, such as m. 120 for a 
of 0 years. Subsequently if the tonsils and adenoids arc enlarged, 
they should be removed. 

Laryngismus Stridulus 
{Spasmophilia. Breath-holding Attacks) 

Etiology. This variety of croup may be a manifestation of tetany 
(see p. 050). It is considered by some to be analogous to asthma, and 
is often associated with rickets, enlarged tonsils or dentition. 

Pathology* There is laryngeal spasm, but no inflammation. 

Clinical Findings. The patient is usually an infant, who is suddenly 
.seized during the night with un attack of laryngeal spasm. After some 
struggling the vocal cords relax and the air enters wi^ a crowing sound. 
Carpo-pcdal spasm may be present during the attack (see p. CCO). 

Prognosis. Dcatli may occur during Uic attack. 

Treatment. During the attack s The tongue should be pulled 
fonvard by passing the finger behind it and cold water sprinkled over 
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the head and chest If this fails, a bttle cliloroform placed o\ er the 
month on hnt may cause the child to mhale Afier the attack Tiic 
blood calcmm should be estimated, and if lovK, calcium lactate gi\ eii by 
mouth m doses of gr ltd? to a child of 1 year Rickets should be 
treated if present (see p C21), and cniaiged tonsils and adenoids should 
be removed 


Infantile Laryngeal Stndor 

TIus IS due to a congenital deformity of the larynx, m 'which the 
onficc IS unduly small It disappears as tiie cluld grows 

Laryngeal Paralysis 

Introductory Tiie vocal cords are adducted on phouation, and 
abducted 'wiUi inspiration These movements ore effected by intrinsic 
muscles The adductor group includes the lateral crico arytenoid 
muscles the inter arytenoid and the outer part of the thyro arytenoid 
muscles The abductors arc the postenor crico arytenoid muscles 
The cnco thyroid muscles also help to render the cords taut 

Adduction is a speciabsed movement, controlled by a cortical centre. 
Abduction is mechaoical, and regulated by a centre in the medulla In 
functional paralysis adduction is affected, whereas m organic disease 
obduction is first lost Seinan s law states that in a progressive organic 
lesion the intrinsic laryngeal muscles are affected m the followmg onler 
Abductors, tensors and adductors 

The nervous path consists of a centre in tlic third frontal convolution 
of the brain, and this is bilateral Thence upper motor neurones pass 
m the mtemal capsule to the lower motor neurone centre m the medulla 
(X and XI cranial nerve nuclei) The lower motor neurones run ui the 
vagus, the superior laryngeal branch of which supplies tlie cnco thyroid 
muscle, and tlie recurrent laryngeal branch innervates the other intrinsic 
muscles (tlie lateral and postenor cnco arytenoids, the inter arytenoid 
and the thyro arytenoids) 

FuncUonol Apboma 

Etiology Functional aphonia occurs in association with hysteria, 
shell shock debility, or at times with pulmonary tuberculosis 

Clinical Findings. The patient speaks in a whisper, but can cough 
rvarrowUy Tlvwe » ws dyspswsa 

Laryngoscopic Fxaminatjon The cords appear normal at rest, but 
on phonation adduction is uicomplcte. Abduction is normal with 
inspuation 

Treatment. Ihegencralcoiulitionoftliepatientshould be improved 
with a tonic such as syrup ,,iycm>phosph co (B P C ) m CO t d s The 
\oicc may sometimes be iinincdiatcly restored by lo'al mtraluryngcal 
foradic stimulation, or by Jirm depression of the tongue with tlie 
middle finger of tlic right hand, while Uic patient is told to cou„h and 
finish Uic cough on the sound “iVIi’ buggcstion i» ol value 
111 some cases Ihc aphonia, howe\er, often recurs 
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Organic Laryngeal Paralysis 

Etiology. The lesion may be in the brain, medulla, vagus, superior 
laryngeal or recurrent laryngeal nerve, or there may be a local laryngeal 
lesion, such as ankylosis of the arytenoid cartilage. A cerebral lesion: 
This must be bilateral to paralyse the vocal cords, for stimulation of one 
centre causes adduction of both cords. It is therefore very rare. A 
nuclear lesion : Involvement of the nuclei of the X and XI cranial 
nerv’cs results in homolateral cord paralysis. The chief causes are tabes 
dorsalis, a gumma, a hrcmoirhage, a new growth, disseminated sclerosis, 
syringomyelia, amyotrophic lateral sclerosis, and labio-glosso- 
plraryngeal paralysis. These lesions are often bilateral. The vagus: 
This may be involved in a fracture or tumour of the base of the skull or 
by pachymeningitis or neuritis. The superior laryngeal nerve : This is 
rarely affected, but it may be compressed by enlarged cervical glands, 
or damaged by trauma or by diphtheritic neuritis. Such a lesion ’ 
causes loss of tension in the vocal cords- The recurrent laryngeal nene : 
This may be compressed by an aneurysm, glands in the neck, a thyroid 
tumour, carcinoma of the cesophagus, clironie apical pleurisy especially 
on the right side, a dilated left auricle in mitral stenosis, a mediastinal 
tumour, cervical or mediastinal abscess, and a pericardial or pleural 
effusion. It may also be affected by neuritis due to sucli causes ns cold, 
diphtheria, alcohol, arsenic or lead. It may be injured at an operation. 
The following varieties of organic paralysis may be due to any of the 
causes given above. 

Unilateral Abductor Paralysis 

Clinical Findings. There is no cough, the voice is normal or hoarse, 
and there may be some dyspncca on exertion. 

Lanjngoscopic Examination : The cord lies near the mid-line at rest, 
it docs not abduct on inspiration, but on phonation the cords meet. 

Total Paralysis of One Cord 

Clinical Findings. The voice may be low and hoarse, but there is 
no cough and usually no dyspnoea. 

Laryngoscopic Examination: The cord is in thej “cadaveric’* 
position, mid-way between adduction and abduction. It docs not 
move on phonation or on inspiration. On phonation the sound 
cord comes across the mid-line to meet the paralysed one. 

Bilateral Abductor Paralysis 

Clinical Findings. The voice is practically normal, but there is 
inspiratory stridor. 

Laryngoscopic Examination : Both cords at rest lie near Uie mid- 
line. They adduct on phonation, but tlierc is no abduction on 
inspiration. Tracheotomy may be required to relieve the dyspnosa. 

Bilateral Complete Paralysis 

^ pntrnl Flndiogs. Tlic patient can only whisper, but stridor is not 
present. 
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Laryngoscopic Examination BoUi cords are in the “ cadaveric ” 
position, and they ore immobile on phouation and on mspiration 

THE TRACHEA 
Tracheitis 

Etiology Tracheitis may be acute or chronic Acute Tracheitis 
This is usually bacterial m origm, occurring either 'witli a cold, which 
extends to the large bronchi, or m association with whoopmg cough or 
influenza It may also be met with m me<'islcs, diphtheria or enteric 
fever Inhalation of irritants, such as poison gases or steam, is a 
causativ e factor ui some coses Ckronte Trachetlu This may follow 
acute tracheitis, or be due to chronic irritation from smoLmg It may 
be secondary to chronic inflammation of the nose or larynx, or to a 
local lesion m the trachea, such as a tumour or gumma 

Pathology The inflammatory changes vary in degree from the 
vascular engorgement exempbfled by the ** pink ” trachea of influenza, 
to membrane formation with sloughmg os may occur m diphtheria or 
gas poisonmg 

Clinical Fmdings In acute tracheitis the patient complains of a 
sense of soreness under the sterouro, but the symptoms of the associated 
laryngitis and bronchitis arc usually more noticeable 

Treatment In the acute stages the patient should be kept in a 
warm room, and if there is fever he should be m bed. Counter imtonta 
should be placed over the upper part of the sternum and lower part of 
the neck, such as camphorated oil (ha camphoro} BP) A s^ative 
cough mixture should be given, such os Tnc opu camph m 10, hq 
ammon acetat m CO, syrup prum scrotm m SO, aq chlorof ad 
fl oz i n oz } t d s A steam inhalation contammg tnc benzoin. 
CO m 60 m a pint of steaming water, at a temperature of 165° F , 
should be used 2 or 3 times a day 

Tracheal Ohstructmo 

Etiology file obstruction may be due to causes in the lumen of 
the trachea, m the vroU or outside the wall 

1 Jn Jhc lumen This may result from an inhaled foreign body, or 
from a pedunculated tumour, such as a papilloma 

^ In the xofl Obstruction may be caused by cicatrisation of a 
jKsufld jw txaehe&tomy sesr, or iy’ the mhalalico of 

severe irritants Syphihs, leprosy, scleroma and secondary mahgnant 
deposits are rare causes of obstruction 

3 Outside the xcall Obstruction may result from pressure due to an 
enlarged thyroid (“ scabbard trachea), enlarged cervical glands, 
especially if affected by malignant growths or Hodgkin $ disease, an 
oneury sm, on enlaced thy mus or a mediastinal tumour 

Clinical Fmdings These vary with the degree of obstruction and 
the suddenness of its onset The most noticeable symptoms are dyspncca 
and tracheal stndor Pressure.from an enlarged thymus m infants, 
resulting m tracheal stridor.^is veiy liable to be mistaken for croup 
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due to laryngeal obstruction. The dyspncea is often relieved by 
leaning the infhnt forward. The temperature is normal, and the 
cyanosis and dyspnoea may improve markedly from time to time. 
A foreign body which has passed through the larynx often gives rise 
to very slight symptoms when it is in the trachea, and it usually rapidly 
posses into a bronchus. In slowly developing obstruction the stridor 
is often heard first when the patient is asleep. When the obstruction 
is severe, respiratory excursions of the larynx are obvious, and the 
accessory respiratory muscles are in action. 

Treatment, This varies with the cause of the obstruction. Trache~ 
otomy must not be performed in cases of thymic stridor, as it will only 
precipitate death. The possibility of X-ray treatment should be 
considered, and the baby must not be allowed to lie down. Foreign 
bodies in some cases can be located by X-ray examination and removed 
with a bronchoscope. In organic stenosis in the cervical portion of the 
trachea, it may be possible to relieve the dyspncea by a low tracheotomy. 
Usually nothing can be done to relieve obstruction in the mediastinum 
due to external pressure, unless tliere is a tumour wliicli can be removed 
by operation. 


Tracheal Diverticula 

Tracheal widening, with protrusion of its mucous membrane between 
the rings, is a rare condition, revealed at times by endoscopy or by 
Lipiodol examination. 


THE BRONCHI 
Acute Bronchitis 

The following varieties are described: Catarrhal, capillar}', sup- 
purative, and fibrinous. 

Acute Catarrhal Bronchitis 

Definition. Acute infiammation of the larger broociiial tubes, 
usually associated with tracheitis. 

Etiology. Primary cases: The exciting organbms may be the 
Neisseria catarrhalis, the Diplococcus pneumouiaj (pneumococcus), tlic 
Bacterium fricdlandcri (pneumobacillus), staphylococci, streptococci, 
etc. Inlialation of dust and chemical irrilonts may also cause acute 
bronchitis. Predisposing causes: 1. Age: ChiIdhoo<l and late adult 
life. 2. Sex : Males predominate. 3. Climate : Damp and wet. 
■4. Season i Autumn and winter. 5. Heredity ; Tliere is often a 
hereditary factor. 

Secondary cases : Acute catarrhal bronchitis may occur as a com- 
plication in sucli diseases as measles, whooping-cough, influenza, enteric 
fever, diphtheria, ncpliritis, pulmonary tuberculosis, malaria, etc. 

Pathology. The lower part of Die trachea and tlic main bronchi are 
affected. The mucous membrane is bypcneniic in the early stages, with 
little secretion; later a thin mucous exudate appears wliich becomes * 
muco-purulent, and finally ceases. 
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CUmca! Findings Ihc patient is taken lU wiUi a cold, whicli passes 
down to the chc\t There is maJ-ti&e, with pcriiaps headache and 
shivering as the temperature rises A sense of rawness may be felt 
under the sternum or m the second and third intercostal spaces near the 
bternum A dry cough causes pam m the chest, which disappears 
as the secretion forms and is expectorated 

On Lxaniimlion The temperature may be raised to 100® or 101® 
F , iiie respiration may be slightly mereased to IS or 20, and the pulse 
IS also somewhat frequent, 90 to 100 The dust Iiispeclion ^loie 
ment is good and equal Palpation Ilhonchal fremitus may be 
present on both sides , tactile fremitus is normaU Percussion The 
note IS normal Auscultation The breath sounds are harsh or they 
nta^ be almost obscured by sonorous or sibilant rhonchi. As the 
secretion loosens, bubbling rales may be heard Vocal resonance is 
normal The sputum is scanty and tenauous at first , later it increases 
and IS more purulent. 

Differential Diagnosis There is usually no difficulty m the diagnosis, 
either of the primary or secondary cases The sputum should be 
examined and the lungs X ra>cd to exclude the possibihty of tuber 
culosis 

Course and Complications The disease usuallj pursues a course 
lostmg 2 to 3 weeks, the temperature falling to normal in a week or so 
Chronic bronchitis ma> ensue as a sequela. 

Prognosis This is good, unless the patient i$ lery young or very 
old, when the disease may prove fatal 

Treatment The patient should be kept m bed ui a warm and 
moist atmosphere the temperature being maintained between CO® and 
Oo® F day and night, and a steam kettle used The chest should be 
rubbed dail> with a luumcnt sucli as camphorated oil (hn camphorai 
BPj and covered with a gomgee jacket JDuring the dry stage a steam 
inhalation may be used such os OI abietis m JO mag carb lev gr 10, 
aq ad m 120 AI J20 in a pint of steaming water at IG5®F The 
vapour to be inhaled from a Nelson s inhaler for hve minutes night and 
morning Tlie follow ing cough medicine may be giv en during this stage, 
^ in antimon (Q P C ) m 3 Inc ipecac m 5 hq amiuon acetat. 
m 120 syr tolu m 30 oq ad fl oz 1 FI oz ^ tds Sleep may be 
induced bv tlie use of some preparation such as Scdobrol 1 or 2 tablets 
m a cup of hot water or in some adult cases pulr ipecac ctopiigr 10 
flic bowels should be opened daily with a salme such as mag sulph 
gr CO to 1.0 mane During the febrile stage Uic diet should be liquid 
or semi solid \s tlie secretion loosens and tlie cough becomes easier, a 
stimulant expectorant should be given, such os ^Immon carb gr 3, 
tnc scill<cm 5 sp chlorof m 7 infus senega, rcc. ad 11 oz 1 FI oz 1 
ex aqua t d j If there arc signs of dilatation of the right side of the 
heart cardiac and respiratory stunulanls should be given, such os 
hypodermic injections of digitalin gr I/lOO and stryclinm hydrochlor 
gr 1/Cy four hourly or Coramine (nikcthamidum U P Add ) 1 5 mil 
SIX hourly If possible a jicriod of convalescence should be arranged 
for, m a warmer climate 
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Capillary Bronchitis 

This variety of acute bronclutis is indistinguishable from broncho- 
pneumonia (see p. 145). 

Acute Suppurative Bronchitis 
(Acute Purulent Bronchitis. Suffocative Catarrh) 

Definition. An acute variety of broncliitis, occurring at times in 
epidemics, and cliaracterised by profuse purulent expectoration- 

Etiology. The Dijilococcus pneumonia:, the Hjeinoplulus influenza 
and tJie Neisseria eatarrhaiis were the organisms frequently found in 
the Sputum during the epidemic in 1916-17. 

Pathology.' Tiiere is a diffuse purulent infiammation of the medium 
and smaller-sized bronchi. The alveoli may contain a fibrinous exudate. 

Clinical Findings. The patient is suddenly taken ill with malaise, 
shivering and high fever. He develops a cough, is very short of breath 
and brings up thick sputum. 

Oft Examinations The patient is very cyanosed and obviously 
dyspnccic. .The alis nasi and other accessory muscles of respiration 
are in action. The temperature may be raised to 104“ F. and tlie 
pulse and respirations are rapid. The lungs j There is usually no 
dulncss and tactile fremitus Is present over both lungs. The breath 
sounds arc rather weak and obscured by medium bubbling rales from 
apex to base. As much as lU to 15 oz. of purulent sputum may be 
expectorated in 24 hours. 

Differential Diagnosis. The intense cyanosis, dyspncca and purulent 
sputum serve to establish the diagnosis from other varieties of acute 
bronchitis. 

Course and Complications. These vary with the severity of the 
disease ; recovery may occur in 2 or 3 weeks or death in 2 or 3 days. 
Heart failure is an important complication. 

Prognosis. This is always very grave. 

Treatment. This is in tlie main os for acute catarrhal bronclutis, 
but the cyanosis should be relieved as far us possible with oxygen 
administered continuously through a double nasal tube or the il.L.D. 
mask (see p. 143). 

. Acute Fffiruious Broncfiffis 
(Acute Plastic Bronchitis) 

Definition. Acute infiammation of the bronchi, witli cast formation. 

Etiology. Tlie cause is unknown, but pneumococci or streptococci 
may be present in tlic costs. 

Pathology. The casts of the bronchial tree may be solid or hollow. 
Tliey arc greyish in colour and composetl of fibrin and mucin. The 
fonnation of the cast is preceded by an acute inflammation of the 
bronchial mucous membrane. 

Clinical Findings. The onset is usually sudden ivith malaise, fcv'cr, 
cough and shortness of breath. There may be pain ’ on one side of 
the ciicst, in relation to the site of the formation of the cast. 

On Examtjuiiion : In addition to tiie pjTcxia, there may lx: 
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cyanosis^ Tlie signs m the chest may be v erj slight, or an area of 
collapse may be detected m one lung, mtb some dulness and weak 
air entry In some instances a peculiar flapping sound is heard, 
known os the bruit de drapeau, as the air passes by the cast. 

Differential Diagnosis Other causes of dyspncca, such as asthm'i 
laryngeal and tracheal obstruction, or bronchial obstruction due to 
other causes require consideration In some cases there is a history 
of similar previous attacks 

Course and Complications Usually the cast separates m 2 or 3 days, 
and is expectorated with immediate relief to the symptoms The cast 
may be demonstrated by floatmg the sputum on water 

Prognosis This is good os regards the immediate future, but 
recurrent attacks are i>ery liable to occur 

Treatment A steam inhalation, as described on p 116, should be 
gnen in the acute stage, and between the attacks a course of pot lod. 
gr 5 to la 1 1 d. should be taken 

Chrome Bronchitis 

The chief varieties ore catarrhal, suppuratne, and flbrmous 

Chrome Catarrhal Bronchitis 
DefinJtJOXL Ciironic bronchial mflammatioo 
Etiology Chronic bronchitis may be a recurrent bibemal sequela 
of an acute attack of bronchitis, or it may start insidiously, due to 
infection wiUi catarrhal oiganisms In some instances chronic 
bronchitis is secondary to cardiac or renal disease, or to infection in 
the noso pharynx or cranial sinuses Predisposing causes 1 Age 
Dsually over 40 i Sex Males predominate 3 Climate Damp 
and fog 4 Season Late autumo winter and spring 5 Habits 
0\cr indulgence 111 alcohol and tobacco 3 Dusty cccupations 

Pathology The mucous membrane of the bronchi tends to atrophy, 
with thickening of the bronchial walls Emphysema and bronchiectasis 
may de> clop 

Clmlcol Findings The patient is often an adult male oi cr thcoge 
of 40 who gives a history of recurrent bronchitis every wmter He 
complains of cough, shortness of breath, and expectoration 

On Exaniutaitoft There is ofteo slight cyanosis of the (ace, and 
the fingers ma\ be clubbed TIic chest Inspection Afovement is 
restneted especially i! there is emphysema Ealpatipn Hhoncbal 
freimtus may be present and tactile fremitus dunmisbcd Percussion 
Tlie note is hyperresonant, and the area of cardiac and hepatic 
dulness is often encroached on by the empby sematous lung Ausculta* 
lion The brcatli sounds are hiu^ or wcidc, and expiration is usually 
prolonged Scattered rbonchi or r&Ies may be heard In some cases 
the adientitious sounds are only audible when the patient lies down, 
or after some exertion The vocal resonance is ather noiroal or 
diminished Cardiac dihtation may be present The sputum Tins 
may be scanty, and in tlic form of sbeky masses (the crashais perlis of 
Laenncc) in dry variety of chroiuc bronchitis {catarrhs see) It is 
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abundant, resembling unboiled white of egg and water, in the variety 
of bronchitis known as hronehorrha^a serosa or pitnitous catarrh. In the 
majority of cases there is a small quantity of greenish-black, rather 
thick sputum and streaks of blood may be present from time to time. 

Differential Diagnosis. This usually presents no difficulty. 
Tuberculosis should be excluded by an X-ray and sputum test, and 
a broncliogram may be required in doubtful cases of broncliiectasis. 
Early hypertensive left-sided cardiac failure may be mistaken for 
clironic bronchitis. 

Course and Complications. The course is progressive, \vith seasonal 
intensification. In the early stages the bronchitis is only present in 
the winter ; later it persists, to a milder degree, througli tJjc «?umrn/»r. 
Complications include emphysema, asthma, bronchiectasis and 
dilatation of the heart. 

Prognosis. Tliis is \isuaUy unfavourable,' unless the course of tlie 
disease can be modified by climatic treatment. 

Treatment. This is largely climatic. If possible, the patient 
should winter abroad, out of Europe, as in Egj'pt or South iVfrica. 
Any septic focus in the naso-pharynx should be removed. In England 
an outdoor occupation, or one mvolving the inhalation of smoke or dust, 
is unsuitable. An autogenous vaccine begun during September may be 
hclpffil. The initial dose should be small, sucli as 50,000 of tbc pre- 
dominating organism. The vaccine should be given once a week and 
the dose not increased to more than 1 million. Much better results 
«are obtained with these small doses than with the larger ones usually 
employed. If the sputum is difficult to bring up, the hot-svater medicine 
is helpful. This contains Sod. chlorid. gr. S, sod. bicarb, gr. 5, sp. 
chlorof. m. 5, and aq. anisi dest. (D. P. C.) ad 11. oz. 1. FI. oz. 1 in 
1 fl. oz. of hot Water on rising, and repeated during the day-if required. 
If Uicrc is a looser cough an alkaline iodide mixture is helpful, such as 
Ammon, carb. gr. 5, pot. iod. gr. 3, pot. bicarb, gr. 15, sp. chlorof. m. 5, 
aquam ad fl. oz, 1 , Fl. oz. 1 t.d.s. 

Chronic Suppurative Bronchitis 

In this variety of chronic bronchitis the bronchial secretion is 
retained for a time in some of the bronchi and becomes offensive. It 
may give rise to periodical unexplained rises of temperature, and 
resemble the early stages of bronchiectasis. Creosote should be given 
os for bronchiect^is (see p. 130). 

Chronic Fibrinous Bronchitis 

The patient, who is a sufferer from- chronic bronchitis, may from 
tune to time liave an attack of dyspnoea or a sense of constriction in 
the chest, which is relieved by tbc expectoration of a fibrinous bronchial 
cost. A course of iodides should be given os described above. • 

BroocbJectasis 

Definition. Dilatation of tbc bronchi. 

Etiology. There arc three main etiological factors : 1. Mechanical. 
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Collapse of a bronchus, either by partial obstruction from u ilhm or by 
pressure from ssithout, causes a fall of the intraplciaral pressure wiUi 
iccondarj tliJatation of the collajjscd bronclius, resulting in bronchi 
ectasis The causes include lulialation of a foreign body such as a 
bone, a tooth, a portion of a bath sjionge, a fragment of tonsil or adenoid 
tissue remosed at an operation, or plugs of mucus Pressure of an 
aneurssni or tumour may also cAuse collapse Pulmonary fibrosis 
associated with pleural acUicsioiis may by tnction lead to bronchial 
dilatation This may follow pneumonia or bronchopneumonia, syjihihs 
or tuberculosis of the lungs, or be secondary to chronic pleurisy or 
penetrating chest wounds 

2 Itifedne Ihe bronchial nail nia) be neakened by chronic 
lutrabronchnl suppuration, and tins, together niUi a persistent cough, 
may lead to bronchiectasis It may thus be associated with the inJiala- 
lioii of septic matter into the bronchi with chrome suppurative 
bi-oiirhitis and with lung abscess Factors I and 2 arp often combined 

8 Congenital This is an error of development 

Pathology The bronchiol dilatation may be 1 Cylindncdl, 
laiulcr or rat tail This dilatation is umform or narrower at its termma- 
tion 2 Fusifonn or gtoie finger The dilatation is wider at its 
termination Tins occurs especially in a collapsed Jung 8 Saecniar 
or globular This resembles a bunch of grapes t Monihform or bead' 
Me Hits suggests strung beads 71ic left lower lobe is most often 
ufTcitcd Acute brouchiolcctasis, in which the bronchioles arc dilated, 
giving the lung a honeycomb appearance, may occur ui young children 
or m adults niter nu illness such as influenza 

Clinical Fmdings The patient is usually a child or a young adult, 
although broncluccUsis may exist m elderly patients who are considered 
to be suffering from chrome bronchitis There may be a history of some 
antecedent causativ e condition such os pneumonia or broncliopneumonis. 
The patient notices first that he has a cough, nnd the sputum may 
contain sinall amounts of offensive matenol, or it may be noticed that 
the breatli is offensive alter coughing, or tluit the sputum is influenced 
by change of posture Tins probably represents a pre bronchiectatic 
stage in which n bronebogram may reveal no abnormality The 
amount of sputum gradually increases and is more persistently offensiv'e 
In other cases periodical unexplained rises of temperature may be the 
only sy aip toiii or there may be recurring hamopty sis, w ithout any other 
{j<ivnw .Swjwpvtnyvwr Jiv-Af/ la set cst&bicshcd case titc pat/csi 
may say that fife is unbearable owing to the amount of sputum and its 
horrible odour 

On Examination In an early case The characteristic signs are the 
offensive nature of the sputum or of the breath, but botli of these may 
be absent The chest There may be slight duincss at one base with 
weaker breath sounds and a few persistent rales In an chtalliihed case 
There is usually evidence of toxremia, as shown by wasting, or stunted 
grovrth in a cluld, cyanosis and clubbing of Uic fingers and toes The 
chest. The signs are those of fibrosis and excavation Inspection Move* 
luent may be less on the affected side. Palpation Vocal fremitus is 
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diminished, usually over the aifected area. The cardiac apex maybe dis- 
placed to the side of the lesion. Auscultation ; The air entry is usually 
weak over the bronchiectatic area, and some leathery, creaking or fibroid 
rales may be heard. If there is a cavity which is comparatively empty 
and in communication ivith a bronchus, the breathing may be bronchial 
or cavernous, with bronchophonyand whispering pectoriloquy. Coarse 
rales may be beard. If the cavity is fuy there is dulncss, with weak 
breath Sounds and diminished voice conduction. The sputum: Expec- 
toration is affected by change of posture. Thus it may come up chiefly 
on rising in the morning or on lying down at night. It is offensive. 
The amount may vary from about I to 20 oz. or more in the 24 hours. 
On standing in a conical vessel it may settle into three layers, frothy 
above, turbid in the centre and a deposit below. In the deposit the 
evil-smelling Dittrich’s plugs may be foimd. Frequently the sputum 
is uniformly tliick greenish pus. Hemoptysis may occur from time to 
time. The temperature chart may show rises corresponding with 
periods of retention of secretion, and hills when the expectoration is more 
profuse. A direct X-ray of the lungs may afford some suggestion of 
dilatajijon of bronchi, which may he confirmed by tomography, but an 
X-ray after intratracheal inicction of Lipiodol or Neo-IIydrioI (oh 
iodisat. D.PuVdd.) irill reveal Uie outline of the bronchi and thus 
establish tlic diagnosis (see Fig. 5). 

Differential Diagnosis. The diagnosis usually lies between a 
condition of suppurative bronchitis, interlobar empyema, a lung 
abscess, congenital cystic disease of the lungs, or pulmonary tuberculosis 
and various causes of recurrent pyrexia. An apical bronchiectasis 
cannot be differentiated from tuberculous infiltration by a direct X-ray 
film. The lipiodol examination enables the diagnosis of bronciiiectasis 
to be made. 

Course and Complications. The course is usually progressive for a 
time and then a stationary stage is reached. There is a great tendency 
for the other lung to become similarly uITccted. Comjflications include 
s^ticicmia, lardaceous disease, cerebral or spinal cord abscess, empyema, 
pyopneumothorax, suppurative pericarditis or gangrene of the lung. 

Prognosis. This is grave unless adequate treatment is secured at an 
early stage. 

Treatment. Fraphylaciic : Breatliiiig exercises to expand the base 
of the lung should be carried out during convalescence in every case 
of pneumonia, bronchopneumonia or empyema. Great care should be 
taken in operations on the nose and throat to pwivcnt the inhalation of 
tissue from the operation site. 

Curaiiie : Cases should be diagnosed early (in tlie prc-bronchicctatic 
stage), and medical treatment instituted at once, thus avoiding the 
necessity of severe surgical operations. Postural ilrainage, as described 
below, should first be tried for 3 to 4 weeks. If unsuccessful, as judged 
by the sputum or breath rcntaining olfcnsive, nti attempt skouhl be 
made in unilateral cases to collai>sc the nlTcctcd lung by an artificial 
pneumothorax. If tliis can be elTcctcd Uie lung should be kept collapswi 
for 3 to 3 years, ssben there U every hope of a complete cure. If Hus 

kUKSdar* iUD<n»( ^ 
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IS not feasible owing to the bronchiectasis being long standing, the 
question of plircnie paralysis or of lobectomy or pneumonectomy must 
be decided Phrenic crush or avulsion may be successful in cases of 
locabsed basal bronchiectasis After phrenic avulsion the diaphragm 
on the affected side is paralysed, and rising 1 to 2 Indies, produces some 
collapse of the base of the lung Lobectomy or pneumonectomy may 
be advised for bronchiectasis confined to one lobe of the lung or to 
one lung but lliest operations ate very serious In cases of bronchicc 
tasis due to the inhalation of a solid foreign body, bronchoscopy, 
with removal of the causative object, should be performed if possible 
Uepeated bronclioscopic drainage does not afford much hope of a cure 
If the bronchiectasis is bilateral the outlook is more unfavourable, and 
only medical measures are available These consist in the use of 
antiseptics, such os creosote, postural drainage and vaccines Creosote 
may be gii en mouth in capsules tn doses otm 2 ta 5 t d s It may 

be mlialcd from a Burney Yco mask, placing on tlie pad of the mask, every 
hour, 2 or 3 drops of a solution containing Creosot 2 parts, hq lodi mit 
1 part, sp chlorof 2 parts, sp icthcr 1 part and phenol 2 parts 
If the apparatus is available the patient may liave a course of creosote 
baths He is placed m a special closed chamber, the eyes axe protected 
by goggles and the nose plugged with cotton wool An ounce of creosote 
per 170 cubic feet of room space is then placed m a metal dish and 
vapourised over a lamp The patient inlioles the vapour for 10 to 15 
minutes 2 or 3 tunes a week, and the cough produced results in the 
expectoration of a good deal of the contents of the bronchiectatio 
cavities Postural dramuge consists m lying, morning and evenmg, at 
first for fl to 10 minutes wiUithe head low down and the affected ]nrt 
of UieluQgs on a lugher plane Tiie patient gradually becomes accustomed 
to postural drainage for scvcnl hours a ds> , and maj even sleep in 
this position In this way couglung is provoked and some of the pus 
IS expectorated A special Kelson bed may be used for tlus purpose 
(see Fig 0) or more simply a wooden frame may be made winch is 
adjustable at different angles A mattress is spread over this and the 
patient lies face downwards on it Very satisfactory results can be 
obtomed by postural dramoge earned out for prolonged periods, the 
bronchi becoming dry and the patient gaming weight and losing all 
toxic symptoms Breathing exercises also help to increase the move 
ment and circulation through the lungs Autogenous vacemes arc not 
of great practical v olue In conclusion, the importance of early diagnosis 
and efficient tlicrap) cannot be overemphasised 

Bronchial Diverticula 

Bronchial poucllcs, rcscmblmg those described* as tracheal divertl* 
cu]a(seep 123), ace rarely seen 

Asthma 

{Spasmodic ^isdima) 

Dedmtioo. Paroxjsinal attacks of dyspnosa, chiefly expiratory m 
nature, associated vvitli brondiial spasm 
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Etiology. The allergic diathesis is the most important factor. 
There may also be an undue irritability of the broncho-motor portion 
of the vagus nucleus or of the bronchial muscles themselves. 

. iSjjaim o/l/ie 6ro«cAi may result from ; 1. Stimulation of the nucleus 
from psychical impulses, such as emotions, fatigue, or the sight of 
artificial flowers. 2. Ileflex stimulation, especially from the nose, and’ 
at times from tlie eyes, stomach, intestines, kidneys and genitalia. 
3. Bronchial stimulation from the inlialation of cold air. 4. Injected 
substances, sucli as acetyl-choline, carried by the blood to the bronchi. 
5. Inhibition of the sympathetic nerve supply, as by endocrine influences. 

(Edema of Oie brondii may result from : 1. Inlialed allergic sub- 
stances such as pollens, room dust, book dust, orris-root powder, 
.animal emanations, flower emanations, drugs, etc. 2. Blood-borne 
allergic substances such as digestive products of foods, especially of 
eggs, milk, fisli, cheese, etc., drugs taken by mouth, bacterial products 
liberated from foci of infection, injected scrums and skin-testing 
materials. 

. ItelaxatioH of ilie bronchi may result from : 1 . Stiniulation of the 
sympatlietic nerve supply. 2. Inhalation of substances such as stramon- 
ium and adrenaline. 3. Blood-borne stimuli such as adrenaline which 
has been injected or ephcdrinc taken by mouth (see Fig. 7, facing p. 134). 

Predixposiug Causes : 1. Heredity r ^istluna often runs in families, 
the allergic diathesis being inherited. 2. Sex ; Males predominate. 
3. Age : Attacks usually start m childhood or early adult life. 

Patliology. During the attack there may be constriction of the 
broncliial muscles with expiration, and, in addition, hypersmia or 
cedema of the mucous membrane, with an increased output of mucus 
at the end of the attack. The lungs become ovcrdlstcnded as the air 
enters comparatively cobily, but is cx|icHcd with (hlQculty. Tius leads 
to emphysema. I’ost-mortcm no pathological changes are found in 
the lungs, but there may be secondary cmptiysema and dilahation of 
the heart. 

Clinical Findings. The patient may give a history of eczema in 
childhood, or of a severe attack of bronchitis or broachopneumonta 
which has been followed by astlima. In a typical case the attacks occur 
hr pslieai hesd xppsrsatfy weJJ aimJ £h£>ut 

2 a.m. with shortness of breoUi. lie sits up in bed or may trj- to get 
near an open window. There is great distress. 

On Examimtion: During an attack. The patient is usually sitting 
fonvard with the head resting on the liands and the elbows on the knees. 
The face is pole and tlie expression anxious or alarmed. There may be 
c>anosis of Uic lips and ears. The breatliing is laboured, short and 
jerky, inspiration being follow cd by very prolonged and feeble expiration. 
The accessory respiratory muscles come into play. The chest. Inspec- 
tion ; The movements described above will be noteil. Palpation : 
lUionchal fremitus may be felt. 'Percussion : The note is hyperresonant 
and the cardiac and liver dulness may be diminished. Auscultation : 
Expiration is proloiigal, ratlicr Jiigli-pitchcd and wheezy, and scattered 
thonchi may be he^. Vocal resonance is usually diminished. The 
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pulse IS rapid and often weak dumif the attack The blood may show 
an eosmophilia, up to 50% 

The attack usually stops gradually snth cough and some expectora- 
tion In the sputum Cunchraann’s spirals may be found, consisting of 
small coiled tlircads of mucus with some leucocytes and eosinophil cells 
Octaliednl Charcot Lcjdcn crystals formed of spermin phosphate may 
also be present m the sputum The attack may last for 2 hours or 
longer, and tlie patient remain wbeexy for 1 or 2 days lifter the attack 
he often falls asleep cxliausted Bet xcen Uie attacks There may be no 
abnonnal signs found in the lungs, but in a long standing case there 
13 usually emphysema and the chest is deformed, the shoulders being 
high arici square -ind the upper dorsal spine kyphotic 

Differential Diagnosis Other types of paroxysmal dyspno^s must be 
excluded Cardiac asthma There is usually a lesion of the heart 
'Kith or -nithout congestive failure The breathing tends to be less 
laboured, but more rapid (see p 220) Renal asthma There is usually 
a history of clironic nephritis, the unne contaips albumm, and relief is 
obtained by giving alkalis to overcome the acidosis Bronchial 
asthma The patient is a subject of ebrome bronchitis and suffers from 
periodical attacks of asthma Other causes of dyspnoea, such os an 
enlarged tliy urns or a locuhted spontaneous pneumotbnrax compressing 
tile upper half of the sound lung when the other one is extensively 
damaged by hbrosis, may closely simulate asthma 

Course and Complications The course m adults is usually 
progressive, the attacks becoming more frequent unless some effective 
means arc ^und for checking them In some cases an attack may last 
for 2 Of 3 weeks, a condition designated as the siaius asthinatieus 
In cluldrcn asthma may cease spontaneously for no apparent reason 
Complications include emphysema, bronchitis, and dilatation of the 
heart. Subcutaneous enipliysenin is a rare comphcatiou, probably due 
to rupture of distended marginal vesicles Pulmonary tuberculosis 
may be issociated with astiiina Asthmatics are especially liable to 
anaphylaxis, and scrum should not be adiniiiistcrcd for the treatment 
of other diseases without preliminary dcscnsitisation 

Prognosis This is good during nii attack, as although the patient 
often looks and feels monhund death rarely occurs ^Vsthma, however, 
tends to shorten life owing to the complications, and is a very cripphng 
disabihtv 

Treatment Wwriiig the aUacl At the first synuptom m 2 to I of 
liq adrenal hydrochlor sliould be injected subcutaneously The 
attack can often he nliortcd by this means Adrcinhnc can also be 
admimsicred ns on endobronchial application A very fine nebulisation 
IS required which is effected by a special spray or inhalation apparatus 
IViUi some patients a tablet of ephednne hydrocliJomlc gr } taken by 
mouth will ward oIT an attack If these means fad a subcutaneous 
injection of I mil of 1 i 'itniine sliould be given This contains pituitary 
CNtrict and adrenaline. If no relief is obtained other remedies should 
be tried, such as placing n hot water bottle to the feet and tlnnkmg a 
cup of strong colTec, or taking liq ext grindcliaj m 20 in coffee every 
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20 minutes for 3 doses, or Eupnine Vemade {elbc. caffein. iodid. B.V.II.) 
m. 60 in water. An inhalation of amyi nitrite m. 5- from a capsule 
sometimes gives relief. Other substances used for inhalation include 
stramonium cigarettes or a stramonium iJOwder consisting of stramon. 
fol. gr. 120, anis. fruct. gr. GO, pot. nitrat. gr. 60, %\hich is ignited in a 
saucer. In very severe cases it may be necessary to gue an inhalation 
of chloroform. For the status asthmaticus a syringe should be fdled 
with 2 mils of Hq. adrenal, hydroclilor. and m. 2 injeeted subcutaneously 
every 5 minutes, keeping the needle in position ; the attack may be 
terminated in some cases in half an hour by this method. Some patients 
suffering from the status asthmalicus are not relieved ev’en by repeated 
injections of adrenaline. In these cases 90% oxygen, or a mbeture of 
20% oxygen and 80% helium, should be given by tJje B.L.B. jnask 
(see p. 143). Helium is biologically au inert gas with a Io^v molecular 
weight, and mixed with oxygen in the above proportion it is about 
one-third as heavy as 90% oxygen. A reduction of respiratory elfort 
of about 23% to 50% is obtained by its use. It should be given for 
45 minutes followed by 90% oxygen for an hour or so. The treatment 
can be repeated as required for 3 or 4^ days. In this way relief can he 
obtained for the over-distention of the lungs which occurs in severe 
asthma. Injection of morphine and inhalations coutaining cocaine arc 
deprecated owing to their Imbit-producing propensity. lietucm the 
attacks; A thorough examination of the patient sliould be made. A 
search for a septic focus should first be carried out, with investigations 
of the tliroat, cranial sinuses and antra, teclli, ficces and urine. Tlie 
limgs should be examined radiologically to determine the degree of 
emphysema and to exclude tuberculosis. Tlic vital capacity sliould be 
estimated. The sputum should be examined for tubercle bacilli and for 
the predominating organisms, and a vaccine prepared in cases associated 
with bronchitis. The initial dose should be sninll, not more than 50,000. 
The dose is gradually increased at intervals of 7 days up to | to 1 million, 
care being taken not to provoke uny reaction, which may have dire 
results. A fractional test meal should be performed. In about 50% 
of cases of asthma the acid secretion is low. If achlorhyiiria is present 
acid hydfochlor. dil. in doses of in. 30 to CO should be given by mouth 
(see p. 492). The basal metabolic rote should be Uelermincd, as in 
some cases it is low, and the asthma is reiiev'cd by the administra- 
tion of thyroideum. An investigation should be carried out ns to the 
relation of the asthma to locality, foods, seasons, animals," IIohcts, 
plants and injections. The cutaneous protein reactions should be 
determined. Many cases of asthma are due to room dust or feathers, 
and some to face powders and cosmetics. Tlie bedroom should be 
sparsely furnished, with no carpet, no covering to the chairs, and tlie 
lightest of curtains. lva|x>k pillows, bolster and quUt, and a rubber 
’ mattress should be used. The room should be kept scrupulously free ' 
from dust with a vacuum cleaner. In bronchial asthma, in addition 
to the vaccine, a course of potassium iodide and stromoiiiuiu should be 
given, such as Pot. iod. gr. 3, tne. sUamon. m. 10, ext. glycyrrhiz. liq. 
m. 20, sp. chlorof. m. 5, aq. ad II. oz. 1. FI. uz. 1 t.d.s. TJiis should be 
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taken for a month and then continued once or twice daily if it affords 
relief. In cases of allergy otlier than bacterial, it is best, if possible, to 
avoid the substances to which tlie patient is sensitive. Face and talcum 
powders free from orris-root are obtainable. Specific dcsensitisation and 
non-speciOc descnsitisation by substances such as peptone and whole 
blood injections are not > ery satisfactory. An enquiry should be made 
as to whether or not the patient is sensitive to aspirin. If he can take 
aspirin without cardiac disturbance, 1 or 2 tablets at night will sometimes 
prevent an attack where other mtasures have failed. In children it 
has been found that pseudo-ephednne (ivhich is dextro-rotatory, 
whereas ephednne is Iffivo-rotatory) gr. J- b i.d. will sometimes ward 
off attacks Expiratory breathing exercises are of value ui all cases of 
asthma, and a course, as descnbcd\by tbc Asthma Research Council, 
should be earned out. No rules can be laid down as regards locality 
for residence, as individuals vary so much, but the majority of asthmatic 
patients arc free from attacks at on altitude of over 4,000 feet. An 
asUimatic patient who is dclinitely emphysematous will probably be 
unable to tolerate such an altitude 

Bronchial Obstruction 

Etiology. The obstruction may result from causes within the 
bronchi, changes m theur walls, or pressure from wiUiout. 1. irffhtn the 
bronchua : The obstruction may be due to an inhaled foreign body, to 
substances entering through a traclieotomy wound, or to a gland 
ulcerating through the bronchial wall. 2. In tht toall offht broMhus : 
Tuberculosis or syphihs may cause fibrosis, or a scar may result from a 
foreign body which Ims been removed, or from miialed irritants. 
Adenoma and bronclual carcinoma are important causes. Muscular 
spasm 18 a factor causing obstruction lo asthma. 3. Outside the bronchial 
uatl : Pressure on Uie bronchi may be exerted in the mediastinum by 
enlarged glands, a tumour, on aneurysm, nn abscess, carcinoma of the 
(esophagus, or by njicricardiai effusion Iiitrapulmonary tumours may 
also caus.c bronchial obstruction 

Pathology. Bronchia] obstruction leads to varyuig degrees of 
collapse of the pulmonary lemfory. If the obstruction is due to a septic 
foreign body, then bronchitis, bronchopneumonia, broncliicctasis, 
pulmonary abscess, or gangrene may ensue An inhaled foreign body is 
rather more likely to pass to the right lung than to the left, os the junction 
of thcriglit bronchus with the trachea is slightly wider, and at a less acute 
angle than is that of the leU brouchus. 

Clinical Findings. If the patient Jios inhaled a foreign body, which 
lodges m a bronchus, he usually complains of cough and perhajis a 
little discomfort la the chest. A variable latent jicriod may now 
occur before septic symptoms appear. Often the first symptom noted 
is tliat llie breath is offensive after coughing, and then a little offensive 
sputum is brought up. The patient becomes more acutely lU with 
cough, expectoration, and fever. 

On Ejraminaiion : A sinall area of dulness and bronchial brcalliing 
with a few fine rMes may be found. The physical signs in any individual 
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caic vary with the degree of obstruction and the amount of sepsis. Thus 
a foreign body, such as an acorn, may obstruct the orifice of the main 
. bronciius going to one lung. Tiie whole lung will then collapse, with con- 
sequent diminution of expansion on tliat side of the chest, weak or absent 
air entry, increased voice conduction and displacement of the heart to 
the affected side. In other cases signs of pulmonary abscess or of bronchi- 
ectasis develop. The chest should be X-rayed and in this way a solid 
foreign body may be revealed. A Lipiodol injection and X-ray will 
indicate the site of bronchial obstruction. If this is intra-pulmonary 
and not due to a foreign body, bronchoscopy will probably be necessary 
to decide whetlier the bronchial obstruction is due to an intra-bronchisl 
cause, such as a prim;u:y carcinoma of the bronchus or syphilitic 
stricture, or to an intra-pulmonary but extra-bronchial cause, such as a 
tumour of the lung. 

Differential Diagnosis. There is usually little difficulty in diagnosis 
in cases of an inhaled foreign body. A history of an operation on the 
nose or tiiroat, which is shortly followed by cough with fetid breath 
and offensive sputum, is tj'pical of bronchial obstruction due to an 
inhaled septic foreign body. Bronchial obstruction due to other 
causes is usually diagnosed by means of the investigations detailed 
above. 

Course and Complications. These vary with the cause, the com- 
plications hare been mentioned above. 

Prognosis. A foreign body usually causes little trouble if it is a 
hard object which can be readUy removed. The outlook is serious 
with soft and septic foreign bodies. The prognosis is hopeless with 
cases due to a new growth. 

Treatment, A hard foreig»i body should be removed with a broncho- 
scope. Obstruction due to a syphi'Utic stricture should be treated with 
a full course of iodides and mercury, such as Pot, iod. gr. 10 to 30 and 
liq. hydrarg. percldor. m, 20 t.d.s. for periods of 2 to 0 months at a 
time, followed by a course of neoarspbenamine (see p. 570). The 
treatment of the other varieties should be directed to the causative 
factor. 

Tumours of the Bronchi 

Simple Tumours. These include adenoma, papilloma, lipoma, 
jiij-xoma, fibroma and chondroma. 

Malignant Tumours. The growth is usually a primary carcinoma. 
SccondaV carcinoma may also involve the bronchi. Sarcoma is rare. 

Adenoma of the Bronchus 

Pathology. A small poljqwid tumour arises, usually in mucous 
Elands in n niaiu bronchus, but occasionally in a tertiary bronchus. 
It is Eencrally sniooUi, shiny and very vascular, and the greater 
part of the tumour is situated in the waU of the bronchus, only a small 
portion projecting into the lunreiu It was formerly mistaken for 
kreinoma owing to Uic staining peculiariUcs of certain of its cells and 
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their irregular dislrihution in the connective tissue ^letastases do not 
occur 

Clinical Findings The patient is usuall} an adult under the age of 
40 It IS more common m women Ilujiioptysis of varjirg degree is 
often the earliest sj inptooi In other coses drj pleurisy, pleural effusion 
or cmp> cilia mi> be fiRtl noted If the tumour causes bronchial 
obstruction there is vviicczing pubnoiiiry collapse, or bronchiectasis 

Differential Diagnosis Ihis includes other causes of hsmoptysis, 
pulmonar)' collapse or bronchiectasis In cases complicated bj pleural 
effusion the undeil>uig cause is hkcly to be overlooked The diagnosis 
IS established by iiiuroscopical exanunabon of a piece of the tumour 
removed through a bronchoscope 

Prognosis Cases diagnosed early can usually be treated success 
full) 

Treatment There is i nsk of fatal hirmorrhage if removal is 
illenipted b> forceps through a bronchoscope or bj diathermic coagula 
bon Deep \ ray treatment is more successful than is the insertion of 
radon seeds through a bronchoscope and the latter treatment may 
lead to bronclual stricture and jiulmonary sepsis Lobectomy may be 
required to prevent or cure mtrapulmoiiary suppuration or bronchi 
ectasis 


Primary Carcinoma of the Bronchus 

Ebology Tlic cause is not known,, but the incidence of carcinoma 
of the bronchus has increased during recent years Preditpoittig 
causes 1 /tgc flie mauriiuni incidence is between 40 and 55 yttrs 
i Sex Males predommatc 3 Inhalation of irritants, such as tar, 
asphalt, tobacco smoke, petrol fumes and radioactive dust trom 
certain mines 

Pathology It is now generally agreed that primary carcinoma of 
the lung actually arises in a bronchus from an undifferentiated cell in 
the basal layer of the epithelium The tumour may be squamous 
celled, an adeno carcinoma or on undifferentiated round cell spmdlc 
cell or oat cell growth In about T8% of cases the tumour arises 
in a main stem bronchus and is then usually squamous celled , the 
remainder originate in the small penphend bronchi, the squamous 
celled V anety prepondcrabng to a lesser degree Central necrosis and 
inv oh ement of the pleura or thoraac wall tend to occur in the peripheral 
vonely Tumours situated ccntraCfy may rapidTy spread to the 
mediastinal tissues givuig rise to a bilar or mediastinal type In other 
cases diffuse infUtratioa of lung tissue may occur 

Climcal Findings The patient is usually a middle, aged adult who 
has not previously suffered from cough In the early stages he appears 
in good health but now complains of a persutent dry, irritating cough 
Soon a hltlc mucoid sputum ai>pears and wheezing may be an early 
symptom In the pcnpl eral tyi>c especially a few streaks of blood or 
a small clot may be coughed uji, or pain in the chest may be complained 
of When the disease becomes more advanced certain chmcol types 
can be recognised {a) DcpeadesUontitejinmarygrouth I Pulmonary 
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The chief sjuiptoms arc cough, expectoration, pain in the chest, and 
dyspncca. Tliere is loss of weight, anorexia, sweating, and febrile 
attacks. In some cases in which infectioD lias occurred the onset is acute, 
resembling influenza, bronchopneumonia or lung abscess. 2 . Media- 
stinal : The clinical picture resembles that of mediastinal pressure or of 
right-sided heart failure. There may be dyspnma, a brassy cougli, an 
asthmatoid wheeze, cyanosis, venous engorgement, and oedema of the 
legs. (6) Dependent on the secondary deposits. The primary lung 
tumour remains small and symptomlcss and may not be revealed by' 
X-ray examination. 1. Nervous: Secondary deposits in the brain 
may suggest a primary cerebral tumour, hccmorrliage or abscess, 
encephalitis or meningitis. Pressure of secondary deposits may’ also 
cause bracliial or sciatic neuritis. 2. Osseous : Pains in the bones or 
spontaneous fractures occur in about 30% of cases. 3. GoAtrodnlcstinal : 
i^Ietostascs in glands or in the liver may result in dy’sphagia, jaundice, 
hsmatemesis or mchena. 4- Lympho-glandular : Enlargement of the 
supra-clavicular, axillary or cervical glands may simulate Hodgkin’s 
disease. 

The Pancoast tumour is the name applied to an apical or sujierior 
pulmonary sulcus carcinoma. Tlie characteristic features arc pain in 
the region of the scapula and inner side of llie arm, with wasting of the 
small muscles of the band. There is also homolatcral ccmcal sym* 
pathetic paralysis (Homer’s syndrome). Oulness is found at the apex 
of the lung and X-ray examination shows a small circuinscnbcdapical 
opacity with destruction of the posterior part of the first three ribs. 

On Examination : In tlic early stage no physical signs can usually 
be found, and in tlie main stem type, before any pulmonary collapse 
has occurred, X^ray examination of the chest is usually negative. With 
a peripherally situated growth X-rays may reveal a sliadow due to a 
small area of collapsed lung. Witli the main stem bronclius type the 
physical signs which develop vary with the degree of obstruction 
present. With partial obstruction there is slight dulness and weak air 
entry oven the affected part of the lung. With a ball-valve obslrucliou 
the percussion note becomes boxy from over-distention of the lung, and 
expiration is prolonged and wlicezy. ^Vith comi>Iete obstruction the 
affected part collapses, with absent breath sounds and jwssibly efis- 
placcmcnt of the mediastinum to tlic affected side. In the peripheral 
type the signs may suggest ^□flilnltion, consolidation or abscess fonna- 
lion, or they may be those of diy pleurisy or of pleural effusion. In 
the latter case exploration may reveal a serous, luumorrlmgic or purulent 
effusion. With tlic central tj'pe the physical signs in the lungs may be 
very slight, over a root area posteriorly. Pressure may cause collapse, 
often of a lower IoIms bronchus and furllicr evidence of the mediastinal 
syndrome may be revealed (see p. 109). Later, tlic signs of infection of • 
bronchi, or of spread of the grovrtli in the lung, or of metnstases may be 
found. The mass of growth may extend so that it is palpable above the 
r-lnvicte. or it may iiiccrafc through tiie chest walk The sputum: 
This may be scanty and tenacious, or it may be red, resembling “ red 
currant jcllv," or ’darker like “ prune juice,” Gircinonui cells have 
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been found jn the sputum m about 00% of cases by some obsen ers 
The blood In tlie later stages there is a microcytic anicmia Lcuco 
cytosis is not the rule unless tliere is secondary infection X ray 
examination The sliadow of the growth is only roeoled m a mmority 
of cases There is more often a homogeneous shadow due to an atelectatic 
area of lung, and with infection tins may become mottled or show 
cavity fonnation, the edges being faa^ due to surrounding pneumonitis 
The mediastinum may be displaced slightly to the affected side and the 
corresponding diaphragm raised The picture may be obscured by a 
pleural effusion , in such instances the iltud should be aspirated and 
replaced by air, when the growth may he revealed hy X ray examina- 
tion An X ray after intratracheal injection of Lipiodol or Neo- 
Hydnol (ol lodisat B P Add ) may then reveal n blocked bronchus 
(see Fig 8, facing p 135) Bronclioscopy Tins should be advised in all 
suspected cases of early carcinoma In about 25% of cases, howeicf, 
tlie growth is not visible owing to its peripheral distribution In some 
cases of peripheral gitnrth thoracotomy may be necessary to enable a 
specimen to be removed for m\croscopiciil examination 

Differential Diagnosis Tins is diOicult in the early stages A 
persistent dry cough should not be dismissed as of no consequence, and 
wheezing should not necessarily be attributed to ostluna If tbe 
s>’niptoms suggest an early lesion, bronchoscopy should not be postponed 
until the development of advanced signs renders radical treatment 
impossible The \\ assermann reaction should be detennincd to ehnu 
nate the possibility of a gumma The satisfectorj response to anti 
syphilitic treatment in cases which give a positive reaction will help to 
confirm the diagnosis of a gumma Tlic presence of tubercle bacilli m 
the sputum docs not negative the possibihty of bronclual carcinoma, as 
tuberculosis and carcinoma may coexist This also opplics to the 
presence of a lung abscess In cases of mediastinal obstruction it may 
be impossible, even with tlie aid of oil the diagnostic tests available, to 
differentiate between an oncurjsm and a new growth The cliicf 
sj'mptoms may be distal due to secondary deposits, as described abov e 
Gljcosurm may be discovered on routine examination, caused by 
secondary deposits in the pancreas The irregular fever may suggest 
malignant endocarditis or Hodgkin’s disease 

Course and Complications Ibc course is stcadilj progressive 
Secondary deposits ore liable to occur in glands, the hver, the kidneys, 
tbe suprarcnals the brain, tlie spinal cord, and m bones Complications 
include bronchitis, bronchiectasis, lung abscess and gangrene, picurol 
effusions, and hsinoptjsis which may be fatal. 

Prognosis Death usually occurs ui 8 to 22 months from the unset 
of sjTnploms 

Treatment In early cases, m winch there are no secondary dcjxisits, 
the wiioJc Jung may be removed by dissection pnciimon«;tomy Pro 
raising results have been obtained, the patient in some instances being 
well 0 j ears after the operation An early tumour m the lower lobe con 
at tunes be removed by lobectomy Tbe use of radium, radon seeds 
implanted in the tumour, and deep X my treatment offer no hope of 
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cure. Treatment in advanced cases is palliative, by Sedatives such as 
diamorphin. hydrochlor. gr. J as reqoii^, for relief of cough and pain. 
Dyspncea due to a pleural effusion may be relieved by aspiration and 
air replacement. 


Injury to the Bronchi 

Rupture of a bronchus may result from severe cstcrnal trauma to 
the chest wall, such as in a crushing accident. This is rapidly followed 
by su^ical emphysema of the chest and neck, and death usually ensues 
in a short time. 


THE LUNGS 
Lobar Pneumonia 

{Croupous Pneumonia, PUuTO-pneumonia) 

Definition. An infiammatory consolidation of one or more lobes 
of the lungs. 

Etiology. Lobar pneumonia is usually caused by tlie Diplococcus 
pneumoniic (pneumococcus). Thirty-two types of pneumococci have 
now been described. The type specificity is due to polysaccharides in the 
capsule of the organisms, wliich differ in chemical constitution in Types 
I, II, and III, Types I, II, and HI are fairly well defined. Types I 
and H account for 50% to 70% of cases of pneumonia. Predisposing 
causes •* 1. The presence of pneumococci in the na5o-pharyn.v. Probably 
over 50% of normal individuals arc carriers of pneumococci. 2. Age : 
Children, young adults and old people. 3. Sex : Males predominate. 
4. Season : Autumn and winter. 5. A previous attack r Tliis predisposes 
to subsequent attacks of lobar pneumonia. 0. Debility : Due to 
exposure, overwork or alcoholism. 

Lobar consolidation may also be met witli as the result of infection 
with other organisms, such as the Bacterium typbosum (B. typhosus), 
Uie streptococcus, the staphylococcus, the Mycobacterium tuberculosis 
(B. tuberculosis), the PostcurcUa pestis (B. pestis), the Ilarmophilus 
pertussis (B. pertussis), the Bacterium friedlanderi (pneumobacillus) 
and the Neisseria gonorrhoea (gonococcus). The consolidation produced 
is a variety of sccond.ary pneumonia. 

Pathology. Infection probably occurs primarily by inhalation, the 
organisnis then passing to the blood and being excreted in the urine. 
The pneumococci give rise to characteristic pulmonary changes. In the 
first stage there is active hyperzmia, the affected lobe of the lung is 
enlarged, but floats in water. The second stage is that of red hepatUa- 
tion.* The lung is solid and somewhat resembles liver. It sinks in water. 
The alveoli are filled with a fibrinous exudate containing red cells. The 
tiiird stage is called grey hepatisatioD. TIic lung is p-oler, but still sinks 
in water, and many piis cells arc present in the alvcoU.* The fourth 
stage is that of resolution, the alveolar exudate is absorbed or 
expectorated. It is rare for an abscess or gangrene of the lung to 
devebp. Dry pleurisy is always found over the affected lobe. The 
right lung U more often Involved jdum the left, and the lower lobes than 
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the upper. The inflammation probably begins at the root and spreads 
out into the lung. 

Incubation Penod, This ts probably from 1 to 2 days 

Clinical Findmgs The patient is often an adult male of ratlicr a 
robust type. There may be a history of exposure to cold or wet, but 
rarely of contact mth another patient suffering from lobar pneumonia. 
He IS suddenly taken ill with shivermg, malaise and stabbing jiain m 
the chest The pauj may be referred to the abdomen or to the tip of tlie 
shoulder if there is diaphragmatic pleurisy A short dry and pamful 
cough usually rapidly develops. In children the onset is often with a 
ngor or ^Mth ^omltlng 

On Oxurntnahon The patient looks ill, with a somewhat anxious 
expression, dry skin, flushed face and bright eyes The breathing 
IS shallow and rapid, and a grunting noise may be heard inth expira- 
tion , tlie ahe nasi muscles may be seen in action T!ie temperature 
is usually high, 102 ® or 104* T, the pulse frequent, 110 to 120 , and 
the respiration rapid, 20 to 40 Tlic pulse respiration ratio may be 
8 1, or even 2 1 The chest There is diminished expansion on 
the affected side , the percussion note may be sbghtly unpaired over 
one lobe, the air entry there ts weak, and a few flue r&Ies or pleural 
crepitations may be heard X ray examination at this stage may 
reveal some deep seated consolidation, vrhich spreads outwards later. 
Usually on the second or tiurd day definite signs of consobdation are 
found ui the affected lobe These signs are dulness, Increased tactile 
fremitus, tubular breathing and flne “ indux ” crepitations The 
percussion note at the apex of the lung above the affected lobe may be 
skodoic The unne may contam a trace of albumm, with diminution 
or absence of cldorides A small amount of tenacious blood stained 
(** rusty ”} sputum is usually brought up on the second or third day, 
and the sputum continues durmg the course of tlie illness, but gradually 
becomes looser and free frani blood fu other cases there may be a 
definite luemopt>sis wiUi bright blood Labial herpes is often seen 
during the early stages of the illness Tlie blood pressure is generally 
low, and the blood count shows a Icucocytosis of 20,000 to 30,000 per 
c mni in " sthenic ” types witJi a good reaction 

The temperature remains raised for G or 6 da) s, and then may fall 
to normal rapidly b) crisis, or more gradually by lysis At the crisis the 
patient's condition generally improves, there is svreating, and the 
lojxxcic sjoBptoms usuaJiy alwte, bvi' iife piahent mn.vsjAs ftThaustcib 
and collapse may occur with signs of heart failure. The physical signs 
of consolidation remain unchanged 

Shortly after the crisis the patient may become maniacal, but this 
does not usually persist for more than a day or so As resolution occurs 
m the lungs there is an increase of the crepitations heard (“ redux " 
crepitations) and the signs of consolidation gradually disappear. 

Certain lanctics of Pneumonut arc described 1 Aiortiie pneu 
monta {maladte de Uoifto) Here the onset suggests pneumonia, 
but no definite signs of consolidation ore found in the lungs, and the 
temperature falls to normal m 24 to 86 hours, with rapid recovery. 
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2. Apical ' pneumonia : This is not uncommon in cliildren. The 
physical signs in the lungs are very sliglit in the early stages, and 
the clinical picture resembles that of meningitis. 3. Central or deep- 
seated pneumonia : The symptoms resemble those of lobar pneumonia, 
but the signs of pulmonary consolidation are not apparent for several 
days. i. Massive pneumonia : The bronchi ace obstructed by a 
fibrinous exudate, and tlie physical signs arc suggestive of a pleural 
effusion, although the degree of cardiac displacement is slight. 5. 
Traurnalic pneumonia : Hsemorrhagic consolidation of the lung may 
shortly follow local trauma to the chest wall either on the ipsolateral 
or contralateral side. 6. Post-operative pneiimonia : Tliis must be 
carefully differentiated from massive lobar collapse {see p. 169). 

Differential Diagnosis. The diagnosis of lobar pneumonia is often 
a matter of no difficulty. In the early stages it may be confused with 
tlie onset of various acute illnesses, especially influenza and enteric 
fever. Tlie acute pain in the side suggests pleurisy ; and this is almost 
invariably present in pneumonia. The subsequent course of the disease 
enables the diagnosis of pneumonia to be made. The Initial fever and 
vomiting may suggest tlie onset of scarlet fever in children, but the 
diagnosis is soon established in the latter case by the oppearance of the 
characteristic rash. Apical pneumonia may be mistaken for meningitis. 
The onset and early stages of acute pneumonic tuberculosis and of lobar 
pneumonia are very similar. In the former the temperature does not 
fall after a week or so, os it does in pneumonia, and tubercle bacilli are 
usually found in the sputum. 'Wlten the pain in pneumonia is abdominal 
it may suggest an acute abdominal lesion, such as appendicitis. The 
increase in the respiration rate in pneumonia is an important diagnostic 
sign, lilassive collapse of the lungs was formerly usually mistaken for 
post'operative pneumonia, but the displacement of the heart to the 
affected side in massive collapse and the course of the disease serve to 
differentiate the two. In paroxysmal tachycardia acute congestion 
may be found at the base of a lung suggesting early pneumonia, but a 
careful enquiry into the history of the ilhicss and clinical ezamination 
establish the diagnosis. Early maniacal symptoms in lobar pneumonia 
may lead to an error in diagnosis. Confluent bronchopneumonia may 
simulate lobar pneumonia. The signs in U\c lungs arc, however, more 
patchy in their distribution, tlie fever is more irregular, and a crisis does 
not occur.' 

Course and Complications. The usual course has been described 
above. A crisis may be expected in about 60% of cases, usually about 
the seventh day. Hippocrates noted tliat Uie crisis most frequently 
occurred on an ^d-iiumbcrcd day. The crisis may be as early as the third 
day or not until tlie clcvcntli or twelfth day. After reacliing normal a 
small |x)st*critical rise of temperature may occur. In some instances 
there is a pseudo*crisis, the teraperature falling rapidly, hut rising again 
before normal is readied. Tliis may be due to spr^ of the disease 
(creeping pneumonia). In lysis the gradual fall of the temperature to 
normal may take 3 or 4 days. Tlie following are the most important 
complications : Delayed resolution, pleural effusion (serous or puralent), 
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an empyema may develop dunng the acute stage of the pneumonia 
(syn pneumonic) or after the temperature has fallen to normal (meta* 
pneumonic) pericarditis (dry, serous or purulent), otitis media, endo 
carditis, meningitis, venous thrombosis, nephritis, colitis, pentonitis, 
jaundice, arthntis, parotitis, peripheral neuritis, abscess or gangrene of 
the lung Fibrosis of the lung and bronchiectasis may occur as sequelic 

Prognosis Plus is serious, but the mortalitv has been lowered from 
about S0% to about 8% to 11 % by the use of Sulphapyndinc and 
SuIphathia7ole The following are unfavourable factors The extremes 
of age (the mortality rate for adults under 40 years of age is one third 
of that for patients over the age of 40), a history of chrome alcoholism, 
obesity, coexisting diseases such as heart lesions, neplmtis or diabetes 
melhtus, pregnancy, a severe degree of toMeima, a low degree of fc\er 
and absence of response (“ asthemc ” type) as shown by a leucocyte count 
below 10 000 per c mm A positive blood culture is always of grave 
import, as is al^ the presence of a capsular polysaccharide in the serum 
Double pneumonia or creeping pneumonia is more serious than when 
the disease remains confined to one lobe Unfavourable signs are a 
falling blood pressure with rising pulse rate, progressne weakening of 
the heart with dilatation, marked <^anosis, and a respiration rate of 
over 50 a minute Death usually occurs from vasomotor collapse with 
pneumococcal bacten«mia 

Treatment The patient should retire to bed at the first symptom 
Good nursing is essential, and a day and night nurse will be reouited 
Tile patient should be isolated in an airy and well i entilated room, the 
temperature of which is maintained day and night between CO* to 65* P 
He should he on lus back, propped up by pillows to aid the circulation 
through the bases of tiie lungs The lumbar curve should be supported 
by a small pillow and the patient prevented from slipping doivn the 
bed by a pillow under the knees, attached to the bed The clotliing 
should not be heavy, and a pneumonia jacket of gamgee tissue with 
pyjamas are most suitable The sputum should be received into a 
vessel containing disinfectant and covered with a hd Tepid sponging 
twice a day, using water at a temperature of 00 ® F , is relrcshing and 
useful if the patient is dcUrious The did Dunng the acute stage the 
follow ing may be given Breakfast Milk, pint Ham Calves' 
foot jelly, Valentine s meat juice or Brand s meat essence Lunch 
A cup of beef tea or meat extract. 4pm ’^Idk, J pint, 7 p m . A 
cup of Beryrer's food, or AUenbuiy’s Iniahd diet or JJnrhck’s malted 
milk The jiatient should also dnnk plenty of fluid, such as'*dextrosc 
orangeade (dextrose, oz 4, the juice of an orange and water a pint), and 
barley w atcr Later, as the temperature falls, the diet can be augmented 
by thin bread and butter and a bghlly boiled egg, and the milk increased 
The milk may be flavoured with weak tea, as desired The bowels 
should be opened daily, unless the poUent is v ery w cak, calomel gr 8 at 
night foUowctT by mag sulph gr CO to 120 next morning being given at 
the onset. Subsequently a morning salme apenent may be given, or 
Coscora Evneuant in 30 to CO nocU^ or an enema if necessary Anti 
phlogistine (cataplosma koolini BP) should be applied to the clicst on 
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lint, over the alfcctcd portion of the lung and changed every 12 liours. 
Alight gamgee jacket should be worn over this. If tlie pain in the cliest 
is severe it can usually be rapidly relieved by strapping the affected side 
of the chest in a position of full evpiration, or by injecting a littleair 
into the pleural cavity with a pneumothorax apparatus. Sleep should 
be secured by giving pulv. ipecac, et opii gr. 10 the first two evenings, 
and later by the use of paraldehyde m. CO to 120 in m. 30 capsules. 
In ^ome coses of obstinate insomnia brandy fl. oz. 1 in hot water at 
night acts like a charm. If the patient is an alcoholic, whisky or brandy 
D. oz. J should be given four- to six-hourly. For the irritating cough a 
sedative linctus may be prescribed, such as Tnc. opii camph., syr. pruni 
serotin, and glycerin., aa m. 20 ; nu 60 occasionally. Later, as expectora- 
tion loosens, a stimulating mixture should be given such as Ammon, 
carb. gr. 5, pot. iod. gr. 3, tnc. scillai m. 20, sp. chlorof. m. 7, infus. 
senegas rcc. ad fi. oz. 1. FL oz. 1 t.d.s. Larger doses of ammon. carb., 
such as gr. 15, given t^vice a day In aglass of milk, are also very valuable. 
If there is cyanosis oxygen should be given continuously through a 
small nasal catlieter (gauge 4 English). Tlus Nvili permit a flow of 
4 or 5 litres a minute. A double nasal catheter held in position by 
the Tudor Edwards spectacle frame, using ordinary cycle valve tubing 
(gauge 10 French)’ with three additional small lioles cut in the last half 
inch of the cad of the tube, will permit a flow up to 10 litres n minute. 
The nose and uasopharyTix sliould be sprayed with 1 in 500 Percaine 
in liquid paraflin before the tubes arc introduced and tlie tubes should 
be lubricated with liquid paraQhi. The tubes should be passed a distance 
of about 3 inches to the nasopharynx. The oxygen must be moistened 
by bubbling through 0 inches of warm water. I^rge cylinders of oxygen 
should be used, fitted witli a pressure-reducing regulator and a water 
or bobbin flowmeter, "With tlie BX.B. (Boolhby, Lovelace and 
Bulbulian) mask the alveolar concentration of oxygen can be varied 
from 45% to 00%. Such high concentrations should not be used 
continuously for longer than 48 hours, for fear of damage to the 
pulmonary alveoli. There arc two tyqics of mask, nasal and oro-nasal, 
tile latter being used by luoutli breatiicrs. An osygen tent is of great . 
value for babies. Signs of cardiac dilatation or weakening of tlie pulse 
should be treated by the admmistration of such drugs as digitalin 
gr. 1/100 subcutaneously six-hourly, Cardiazol (leptazolum B.P. Add.) 

1 mil., or Coramine (nikethamidum B.P. Add.) 1*5 mil. subcutaneously 
four-hourly, or liq. adrenal, hydroclilor. m. S subcutaneously sbe- 
hourly. The most elective respiratory stimulants arc strychnin, 
hydrochlor. gr. 1/CO hypodermically six-hourly,. lobelin. hydroclilor. 
ing. 10 in 1 mil. h>'podermicaIly repcatctl three times in 5 hours, if 
necessary, or carbon dioxide 5% in oxygen, by inlialation. Flatulent 
abdominal distention must be treated early, as it cttihanasscs hath 
heart and lungs. For this purpose a rectal tube should be passed, a 
turpentine enema given containing turpentine fl. oz. i in 15 11. oz, of 
starch mucilage, or turpentine stupes applied to the abdomen, prepared 
- by sprinkling in. 60 of turpentine over u hot fomentation. If these 
measures fail, u hj^odcrmic injection should be given of 1 mil. of 
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PituiLrin (ext pit liq BP), and albumin Mater may be substituted 
for milk for a day or so bur delirium anti restlessness an ice compress 
should be applied to the head and a rectal injection given of jiot brom 
gr 120 m water fl oi 2 liic piticnt must be kept lying quietly for 
at least 2 dajs after the crisis, and if sweating is very exhausting a 
subcutanootis injection of atropiii sulplt gr 1/100 cvn be given Severe 
collapse should be treated by cardiac stiinuhnts as detailed above, 
and by brandy JJ 02 Jsiv hourly 

Ihe serum treatment, dcscnbcvl in previous editions, Ins now been 
almost universally repheed by the uscof SuljdnjiyTidme, Sulphatliiazole 
iindSulpbadia/me Sulj>lnp 3 'ridinc(M C 03 ) is givenm the following 
doses for an adult t tablets (each 0 5 G ) repeated in 4 hours, then 
2 tablets every 4 hours for 2l days Tlie dose is now reduced to 1 
tablet four hourly for 2 1 hours and then 1 tablet eight hourly for 
8Q hours making a total of ^3 0 m 5 days 1 or children gr 1 to l| 
(0 00 to 0 1 G ) per lb body weight should be given every 21 hours 
The dos ige iqi to the age otS y cars is as follows I to 3 rnontlis, ^ tablet 
four hourlv 3 to 12 months, { tablet four hourly , i years, -5 tablet 
six hourly d jeirs, 1 tablet six hourly, and 5 years 1 tablet four- 
hourly liie duration of the average course IS 5 to 7 days The tablets 
are crushed and suspended ui water or milk It is not uow considered 
that sulphur cont uning substances such as eggs, milk, and magnesium 
and sodium sulpimlc siiould be uvoided durmg the treatment Tho 
fluid iiilakc should be sulhcient to prevent the urme becoming conceit 
tnitcd or lieniaturn mav result from imtation caused by excretion of 
cry stvls of the acety luted compounds of the drug Toxic manifestations 
include headache nausea, vomituig, metlixmoglobin'cmia, cyanosis 
and Jiematuria Drug rashes drug fever and granulocytopenia may 
occur if the patient is unduly susccpliblc or if the treatment is continued 
loo long If the jiaticiit vomits, tJie drug may be injected A soluble 
sodium solution (M X B 003 Soluble) is available containing 1 G in 
3 mils 11ns should be injected uitravcaously diluted to 10 mils with 
normal saline The injections ore given four hourly If the treatment 
IS clhcacious the temperature usually foils to noriiial by lyxis m 24 to 
30 hours hut the resolution of the pncuinomc consolidation is not 
accelerated 

Sulphatliiazole (M X B 700), {.iveo in similar doses, opjjears as 
clhcacious os bulphnpyridmc m tlic treatment of pneumococcal 
juicuniuma but it does not cause such a rapid fall m temperature A 
satisfvctory method is to give bulpInpyrKlmc for the first two days 
and to complete the course with Sulphatliiazole Sulpliadiozuie, the 
pynniidme amluj,ue of Sulpliapyndme, is also very elGeacious in the 
treatment of jmtuinoeoccal, staphylococcal and streptococcal pneu 
mom IS It IS given in Miiular do!,es and apjicars to he Jess toxic tJian 
the oUicr two sulphonamidcs 

During convalescence brcatlung exercises must be carried out to 
expand the lungs These should be inspuatory in nature, and not 
expiratory as in blowing tlmnigh Wolir s bottles By tlus means the 
risk, of subsequent broncluectasis is much dmumshed Hcsolution 
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should be checked by X-ray examination. In cases of delayed resolution 
an autogenous vaccine should be given, bcgimiing with small doses such 
as one million, and gradually increasing the vaccine at inteivals of 5 to 
7 days. Later a ^onic should be given such as syrup ferri phosph. co. 
m. 60 t.d.s. p.c. 

Bronchopneumonia 

{Lohular ■pneumonia. Calarrhal pneumonia. Capillary brondiiiis) 
Definition. Inflammatory consolidation of one or more lobulcs.of 
the lungs, with acute inflammation of the terminal bronchioles. 

Etiology. Bronchopneumonia nmy be primary or secondary. 
Primary Bronchopneumonia : This may be due to infection with 
such organisms as the Bacterium freidlandcri (pneumobuctllus), tlie 
Diplocbccus pneumonite (pneumococcus), the streptococcus, the staphy- 
lococcus, or the Jlycobactcriuin tuberculosis (B. tuberculosis). Secon- 
dary Bronchopneumonia : This may occur as a complication of measles, 
whooping-cough, gastro-entcritis, influenza, diphtheria, scarlet fever, 
enteric fever, small-pox, etc. Tlie. aspiration, deglutition or septic 
variety results from inhalation of septic material. This may be caused 
by operations on the naso-pharynx, or occur in cases of cerebral tumour 
or bulbar paralysis, or in coma due to uismia or cerebral haemorrhage. 
SepUc material may be coughed &om the diseased to the healthy lung, 
as iu bronchiectasis. The vomit may be inhaled, as in carcinoma of the 
(esophagus, or in a gastro-enterostomy operation on a dilated stomach 
which has not been emptied by a stomach tube. Lipoid pneumonia 
(oil aspiration pneumonia) lias been described in debilitated infants, 
it is due to inhalation of droplets of mineral or cod-liver oU which has 
been gi\cn to improve nutrition. In adults it usually results from the 
persistent use of nasal oils. It then often assumes a chronic form 
suggesting clironic bronchitis or fibrosis of tlie lungs. Oil droplets 
may be found in the sputum. The inhalation of mustard gas may also 
lead to the secondary development of septic broiichopneimionia. 

Pathology. Priniart/ Bronchopneumonia : There is an jicute 
inflammation of the tenninal bronchioles of one or more lobules, and 
the distal portion of Uie lung is fiUed with on exudate. This is rich in 
white cells and contains relatively little fibrin. Both lungs are usually 
affected, and tlie consolidoted lobules may be confluent. Secondary 
Dronebopneumoma : Similar changes occur, but in septic cases Uiere 
may be more definite suppuration, leading to abscess of the lung, or more 
rarely to gangrene or bronchiectasis. 

ritnirat Findings. Prinpiry Bronchopneununta : The patient is 
usually an infant or young child. The onset is comparatively sudden, 
with the sj'raptoms of a feverish cold. 

On Bxaminalion : Inspection; The child looks flushed or cyanosed, 
restless and ill. The respirations are rapid, expiration grunting and a 
dry cough may be hcHre/. The ale nasi muscles are seen to be in action, 
and Uiere may be recession of the intercosUl spaces and retraction of the 
xiphistemura wiUi inspiration. Palpation j Ilhonchal fremitus may be 
felt, if there is an associated large-tube broucliitis. Percussion : Small 
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areas of jn^paucd resonance may be detected, especially in tiie Ion er lobes 
behind Auscultation The air entry is often weak over the lower lobes 
and liarsh oier tlie upper lobes Small patches of bronchial breathing^ 
may be heard, nitb broncliopliony and a few fine crepitations Often, 
honever, no sign of consobdation can be detected, but rales may be heard 
over the lower lobes In conduent bronchopneumonia larger areas oi 
consolida tion ore present The heart sounds are rapid, and the pulmonary 
second sound 13 usually accentuated The temperature rises rapidly to 
103® or 105* F , and then becomes remittent in type, falling by crisis or 
lysis m about 7 to 10 days A further nse m temperature may indicate 
a fresh spread of the infection Ibc respirations may rise to 40 or CO 
or c> en higher in a sei ere case, and the pulse rate to 120 or more Infants 
have no sputum, any pulmonary secretion which is brought up on , 
cougluiig being eiUier sii allowed or vomited In severe cases the child 
IS very drowsy, being overwhelmed with the toxcemia ♦ 

Secondary Broiiehopneumonta The onset ts more gradual with 
prehmmary bronchitis occurring during the course of some other 
illness such as measles The physical signs of localised areas of consoli- 
dation are usually easier to detect 

Differential Diagnosis There 1$ usunl!} little difficulty m the 
diagnosis, but the extreme dyspnoea may suggest laryngeal diphtheria 
There is, however no obstruction to the airway through the larynx 
In some cases the cerebral symptoms may suggest meningitis Tuber 
culous bronchopneumonia is not often diagnosed in a child before death 
although the course tends to he more prolonged and tubercle bacilli 
may be found m the fsces from swallow^ sputum 

Course and CompUcahons In favourable cases tlie temperature 
falls m about a week and the child makes a rapid recovery In severe 
cases the child may be quickly overcome by toxtemia, or the course may 
be prolonged by spread of the disease There are usually no coniplica 
tions in pnciory bronchopneumonia, but in the secondary variety luog 
abscess bronchiectasis or empyema moy ensue 

Prognosis Prmiarj bronchopneumonia proves very fatal to j oung 
infants The prognosis of prunary bronchopneumonia in cJuldren is 
not, however so senous Unfavourable signs are dilatation of tlie 
heart, increasing cyanosis, dyspaixa and drowsiness Death usually 
occurs from respiratory fuJure Secondary bronchopneumonia, when 
complicating such diseases as measles, is also very deadly. Aspiration 
bronebopneumoma often causes death. 

TrealmenL I Jit treatment of an infant aged 1 year, suffering from 
primary bronchopneumonia will be desenbed The infant must be m 
bed, but should be taken ui the arms from time to time, to cliange its 
position The shoulders and head should be slightly raised. The 
temperature of tlie room should be kept at 05* P day and night, and 
tlie air moistened with a steam kettle, especially m cases of obstnicUve 
dyspnoea The chest should be lightly rubbed with camphorated 
oil (Iin camphone BP) and covert with a gamgee jacket and a 
nightdress opemng down tlic front. If the temperature rises over 
105” F , or there is mucli restlessness, the infant should be tepid sponged 
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with water at 85* to 92“ F. The diet consists of 6 to 8 oz. of equal parts 
of milk and water, containing 2 teaspoonfuls of lactose, every 3 hours. 
This is given by a spoon or by bottle. If there is curd indigestion, the 
feeds are citrated, vising sod. cltrat. gr. 2 to eacli ounce of undiluted 
milk. Drinks of half strength normal saline (0'42% sod. chlorid.) are 
given between feeds, and if the infant is dehydrated a dontinuous 
subcutaneous drip of normal saline is also advisable. The bowels 
should be opened every 2 or 8 days by syrup, ficorum m. CO noctc, or a 
glycerin suppository may be used. Sulphapyridine (M. & B. 693) 
should be given in the doses .described on p. 144, Expectorants are of 
little value unless ^ven in emetic doses, when tliey are dangerous and 
are best avoided.’ Respiratory stimulants include strychnin, hydroclilor. 

, gr. 1/200 injected subcutaneously and repealed four-hourly until slight 
muscular twitching is seen, or lobelin. hydrochlor. mg. 3 in 1 mil. 
subcutaneously, wliieh may be repeated in 2 hours. For circulatory 
failure Coranxine (nikethamidum. B.P. Add.) 0-5 mil. should be injected 
subcutaneously every 4 hours. For restlessness and insomnia brandy 
m. 20 in i fl, oz. of water may be given and repeated in 4 hours if neces- 
sary. Cyanosis should be reheved by Uie use of an oxygen tent. 

Pneiunoailis 

Dednitioa. A localised area of in/lammatory exudation in the 
lungs. ' 

Etiology. Various types occtu*, such as the in/luenzal, the simple 
pneumonitis in childhood, the chronic pneumonitis of infancy and 
childhood, and the clironic pneumonitis of adults. Pneumonitis may 
occur as au early stage in the formation of lung abscess, especially in 
the aspiration variety, or it may develop aroxind a bronchiectatic cavity 
or lung abscess, a bronchial carcinoma or adenoma, or it may be asso- 
ciated with multiple small septic emboli, as in tlu-ombo-phlcbitis 
raigrans, or with areas of puLnoiiary collapse. Various catarrhal 
orgaiusms arc responsible for tlie condition and a virus pneumonitis is 
described in infants and adults. 

Pathology. There is probably on exudation into the alveoli of a 
Voealistd area of the lungs, with cellular infiltration of the terminal 
broncliioles and alveolar walls. Cytoplasmic inclusion bodies ore found 
in the bronchial epithelial cells. 

Clinical Findings. In the acute pneumonitis of childhood the 
patient suffers from lassitude and anorexia, vvith cough and petliaps 
a little expectoration. There is no history of a previous acute illness. 
On Examination: The percussion note may be slightly impaired over 
a portion of the chest, witli weak air cnirj- and fine or medium rules. 
An X-ray fihn shows a mottled area in the chest resembling the appear- 
ances produced by an unresolved pneumonia. The condition usually 
clears up in u week or two, and no special treatment is re<iuireiJ. Cough, 
dyspncca and cyanosis arc tlie predominating features of primary 
epidemic virus pneumonitis occurring in infants. Tlie treatment b as 
■ for bronchopneumonia. 
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The Chronic Pneumonias 

[Chrome Focal or DisseminaUd Pneumonia) 

Under this term ate included a number of clironic inflammatory 
conditions of the lungs. It embraces what arc generally described as 
fibrosis of the lungs, chronic interstitial pneumonia, and certain circum- 
scribed suppurative or non-suppurative pulmonary inflammations. 
The diagnosis is chiefly dependent on the X ray finding and the exclu- 
sion of such conditions as pulmonary tuberculosis, new groi\tb, limg 
abscess, pneumonitis, bronchiectasis, etc. 

Pulmonary Tuberculosis 

(Coruumption. Phihuii) 

Definition. Tuberculous infection of the lungs, bronchi, bronchial 
glands or pleurs. 

Etiology. Pulmonarj tuberculosis is caused by the Jljcobactenura 
tuberculosis {B. tuberculosis) Both human and bovine tj'pes affect 
man. The organisms may 
Infect the body from dust or 
dried sputum, by droplet 
mfecliou, or by contaminated 
articles of food, such as milk, 
cream, butter, cheese or meat. 
Contact \Mth “open" or 
sputum positive cases is prob« 
.-ibly the most miportant 
source of infection The in* 
cidcncc of tuberculous mfec* 
tion cam be determined by 
the Mantoux test (see p. 154), 
by which it has been shonn 
that mfection from birlli to 
Fic 8 Mantocx Skin TespW Dow anp IxathS years is five times greater 
Bnl .WtJ. Jmm The ^ contacts 

With Sputum positive eases, than in those who arc non-contacts. Further 
between the ages of 0 to 15 jears contacts are infected twice as often 
as non-contacts. This is illustruteil in the chart (see Fig. 9}. iUthough 
only a small proportion of these infected children subsequently dev clop 
pulmonniy tuberculosis, they are much more prone to do so than arc 
those who giv e a ncgativ e reaction. Qosc contact ith '* open ” cases 
of pulmonaiy tuberculosis, asm households or at work, is a very impor- 
tant cause of active tuberculosis ui adults Conjugal vifeclion is a 
verv' real d.'ingcr whicli lias been underestimated m Uic past. Pre- 
dtsponns causes • 1. Heredity • The disease undoubtedly occurs 

m families, and m some rare instances infants may be bom with 
tuberculosis. 2. llace: Virgin races are very susceptible, ie, those 
whicli liave not previously suffered from the disease, and which, as the 
result of cn itisation, are brought in contact with it. 3. Sex ; There is 
a slight predominance of males. 4. Agei Pulmonary tuberculosis is 
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rare below the age of 7, although glandular tuberculosis is common in 
children. The maximum age incidence of pulmonary tuberculosis is 
between 15 and 45 years, 5. Climate: Pulmonary tuberculosis is preva- 
lent in districts exposed to rain-bearing winds. 6. Sanitation ; Over- 
crowding and absence of sunlight and fresh air are potent predisposing 
factors, 7. Occupation : Inhalation of dust, especially silica particles. 
Tin miners are prone to the disease, whereas co^ miners are relatively 
immune. 8. General health : I.ack of food, overwork, chronic alcohol- 
ism, diabetes mcllitus and measles predispose to tuberculosis. 

Pathology. The tubercle bacilli may reach the lungs by three 
routes ; By the respiratory tract, by the blood stream and by lymphatics. 
Ih childhood, infection is chiclly from the alimentary tract, due to 
infected milk. The organisms are of the bovine type, and pass by 
lymphatics to the bronchial glands and thence to ilie lungs. The 
bacilli may also travel from the tonsils to the cervical glands and thus 
to the lungs. In some cases a primary focus (Ghon) may be demonstrated 
radiologically in the lung parenchyma. In adult life there are two 
theories as regards infectioo. Pulmonary tuberculosis may be due to a 
reactivation of a childhood infection in the lungs or elsewhere, or it may 
be caused by a recent infection by inhalation. The second is probably 
the more usual occurrence, as shown by tlic evidence of contact infection, 
and the laboratory investigations wliich demonstrate that in the vast 
majority of coses the organisms are of the human type, whereas in the 
glandular infections of childhood the tubercle bacilli ore overwhelmingly 
of the bovine variety, \Vhereas newborn infants are almost invariably 
free from tuberculous infectioo, in over 90% of autopsies on adults a 
tuberculous lesion is found. This is usually an old " obsolete ” focus. 
Tlie initial lesion is in the subpleural layers of the lung parenchyma. 
Tubercles form which may coalesce and produce areas of consolidation, 
they may then become caseous witli cavity formation, or be arrested 
and heal with fibrosis and calcification. The mediastinal lymph glands 
ore next involved. The lung lesion often heals while the glandular 
lesion smoulders. Spre.id may occur directly by the blowl or Ijmph 
stream, or bronchogenic si>rcad may occur from pulmonary cavities. 
X-ray examinations Uirow doubt on the tradjtiotial view that the 
initial lesion is at tlic Ajjcx of Uic Imig. It is more often situated in the 
sub-clavicular region (Asisman''s corfy ihlDtration)' or near the root ortfie 
lung. In children the primary focus, described by Ghon, may be seen 
in the lower lobe or elsewhere, and the associated root glands are 
enlarged, Lo^^cr lobe tuberculosis may also occur in adults and is not 
80 uncommon as was at one time believed. Jliliary tuberculosis of Uie 
lungs may result from a caseous brouchial gland rupturing into a blood 
vessel. In addition to the local lesions produced m the lungs, the 
tubercle bacilli liberate exotoxins, whicli circulate in tlie blood and give 
rise to profound constitutional disturbances. 

Findings. Pulmonary tuberculosis may have an insidious 
or acute onset. The fonaer is Uw more common. . twiJicu* onui : 

The early symptoms arc ^ cry nunimnis ; amongst tlie most important 
are the following: Cough, which petaisU for several months, usually 
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nith some expectoration. Lassitude and loss of ^vcight. Palpitations 
or dyspncca on exertion Nervous debility which may simulate 
neurastbema Amenoirhcsa^isnotmfrequent. In other cases hoarseness 
IS the earhestsympton) Some patients complain of penodical shivering 
or sn eating The symptoms may date back to what the patient designates 
on attack of influenza, or to a cold which has never properly disappeared. 
In children an attack of measles or wfaooping*cough may be followed 
by persistent ill health leading up to the diagnosis of tuberculosis. 
The acute onset : This may also be of several varieties. Haemoptysis : 
The patient is apparently m good health and suddenly coughs up 
blood, m varying amounts Spontaneous pneumothorax ; Here also 
the patient is apparently well, when the pneumothorax suddenly occurs 
v.^th severe pain and dyspnoea Pleurisy . This may be acute dry 
pleurisy or pleurisy with effusion Acute influenzal type Acute 
pneumonic or bronchopneumonic tuberculosis (“ galloping " con- 
sumption) Tlie onset closely resembles that of lobar or broncho- 
pneumonia Acute bemgn type. Acute miliary tuberculosis : The 
patient is suddenly taken lU with a high fever, malaise and dyspncca. 
This 13 more common in children Uian in adults. 

On Exammaiton 1. Chrome ^pulmonary iuheTaiXosie : The early 
stages (a deposit or infiltration) There is no characteristic appearance, 
and tiie patient is not usually wasted, although the weight is often below 
his highest known weight Examuxitionoflhe chest Inspection rhere 
may be drooping of one shoulder, with slight flattening and diminished 
expansion of the upper part of the chest on the affected side Palpation s 
Tacble fremitus is slightly increased over tins area. Percussion . The 
note 13 slightly impaired at the upper part of the chest, and ICrdnig’s 
area of apical resonance above tlic clavicle may be diminished. Auscul- 
tation The breath sounds over the affected area of lung may be 
weak, expiration may be prolonged, or the air entry jerky. The breatli 
sounds m other cases arc broncho-vesicular or xcsiculo bronclual. At 
the back the breath sounds in the supraspinous region may be coarse 
and rough (Grancher’s “ granular *’ breathing) The air entry may be 
weaker at the base on the affected side Often there are no adventitious 
sounds, or an occasional r41e may be heard after cough. There is usually 
slight bronchophony and faint pectoriloquy. The special signs and 
s> mptoms indicative of activity are described below (sec p 153) 

Consolidation of the Lung The signs in the chest are more marked. 
The note is dull, tactile frenutus is increased, the breath sounds are 
bronchial, usually some coarse rUes are heard, and there is bronchophony 
and pectoriloquy. 

Caseation of the Lung There is dulness with mcrcased tactile, 
fremitus , the breath sounds are hollow and bronchial, and after cough, 
showers of crackling and bubbling r&Ies are heard Tliere is also 
bronchophony and pectoriloquy. 

Excavation of the Lung There a Qattening of the chest wall over 
the canty ; the note is byperresonont over the cavity if it contams oir, 
and if it IS m communication mlh a bronchus a '* cracked pot " sound 
may be heard on percussion (hmil de pot ffld), or Uic note may alter in 
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pit^ as the percussion is performed with the mouth open and closed 
{Wintrich’s sign). The breath sounds are amphoric or cavernous, and 
coarse or metallic rSles are heard. There is intensi bronchophony and 
pectoriloquy, and immediately after cough a hissing sound may be 
he^ (post-tussive suction). IVhen a large cavity contains air and 
fluid a coin sound and segophony may be present. If the cavity is filled 
with fluid ' the physical signs are dulness, weak breath sounds and’ 
diminished voice conduction. 

Fibrosis of ike Lung : There is flattening of the cliest wall, with 
diminished tactile fremitus, dulness, weak air entry and some coarse 
leathery or sticky rales. Vocal resonance is diminished. If the fibrosis 
affects the left upper lobe, pulsation may be seen in the second and 
thinl'Ieft spaces close to the stemuiD, caused by retraction of the lung 
and uncovering of the heart. The trachea may be displaced to one or 
other side, and this may occur without any cardiac displacement, if the 
fibrosis affects the upper part of the mediastinum only. 

Various lesions are often combined in clironic pulmonary tuber- 
culosis, such os caseation or consolidation with fibrosis, which is met 
with in chronic fihrocaseous or ulcerative tuberculosis. 

2. Chronic miliary itiherculosU : The patient is usually between 
the ages of 11 and 80 years a*nd may complain of cough, dyspnoea, pain 
in the chest, expectoration, and at times of bsmoptysis. The evening 
temperature is usually a little raised. The signs in the lungs are very 
slight, a few scattered rdlcs being heard at several points. The spleen 
may be palpable, and glands, bones or joints may show tuberculous 
lesions. Diagnosis can be established in many cases by finding tubercle 
bocUU in the sputum, stomach washings, or in a pleural effusion if it is 
present. X-ray examination sho\rs small, rather soft, nodular shadows, 
scattered throughout the lung fields. These were formerly diagnosed 
radiologically as being due to acute miliary tuberculosis. The patient, 
however, is often ambulant and not very ill, tlxe course of the disease 
may be prolonged for a year or more, and arrest may occur. The 
differential diagnosis includes cardnomatosis, pneumokoniosis, sarcoi- 
dosis and periarteritis nodosa. 

3. nUum iuherculosis : This is usually a variety of chronic pul- 
monary tuberculosis in which the lesion begins near the lung root and 
spreads outwards in what is kno>nj os a “ hiJox flare.” Some authorities 
are sceptical of its existence, but X-ray cWdcncc indicates the prob- 
ability of its occurrence in certain cases. 

4. EpUubrreulosis : The lesion here is considered to be due to a 
tuberculous root gland causing a triangular area of collapse in the 
upper zone of a lung, owing to pressure on a bronchus. The alternative 
view is that it is a benign and retrogressive type of tuberculous 
pneumonia resulting from the erosion into a bronchus of a caseous 
gland containing few riable tubercle bacilli. The patient is usually 
a child or adolescent, who complains of cough. Signs of consolidation 
may be found, usually in tlic right upper lobe, which take weeks or 
months to disappear. 

General Examination.* The fingers ore often clubbed, m tlie early 
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stages the nails being cun ed hke a patrol’s beak or puffin’s bill Drum* 
stick clubbing is more often associated with bronchiectasis The cheeks, 
ears and lips may show slight degrees of cyanosis The temperature is 
usually raised if there is activity present, as described later, and the 
pulse 15 also quickened Tile sputum This possesses no characteristic 
appearance It mav be thm and frothy, or thick and purulent In 
advanced cases it is often green and nummi^lar, floating on water in flat 
circular masses about the size of a shiliing Blood may be present in 
streaks or clots, or the sputum may be uniformly coloured pmk An 
examination for tubercle bacilli should be made on several occasions in 
every doubtful case, but negative results do not exclude a diagnosis of 
tuberculosis The sputum may also be cultivated fur tubercle bacilli 
111 the case of children or patients with no sputum a few droplets of 
mucus may be coughed up and collected upon a larj’nguil mirror held 
at the back of the throat At times tubercle bacilli may thus be found 
The blood There are again no characteristic clianges The Bonsdorff 
count consists m enmncrating the lobes of tlie nuclei of 100 poly 
morphonuclcar cells The normal figure is taken as 274 Lower 
readings are said to occur in active cases Tlie rate of sedimentation 
ofthe red cells in citrated blood is an indication of activity in tuberculosis, 
and a guide as to progress, but it is not a di<igno5Uc test of tuberculosis 
Tile complement fixation test is not reliable as a diagnostic guide 
Tuberculin tests arc onl> mdicative of a tuberculous infection at some 
time m the life of the patient and not of present activity 

X ray Exarmnciicn This should form part of the routine exomina 
tion of every suspected case of pulmonary tuberculosis, although 
tuberculosis cannot be <liagnoscd solely on a radiogram Beep seated 
cavitation can best be revealed bv tomograph) 

5 AcuU injluenzal type Attenbon Jias l^eii drawn td the acute 
form of onset resembling inQuenza, in which the patient is not nearly 
so ill as m the hronchopneumontc variety 

On Examinaiton Some r&les are heard below the clavicle in the 
second and third spaces, and theX ray films show infiltration usually in the 
upper zone below the clavicle, less often m the middle or lower zone 
0 Acule pneumonic (uierculosts The mode of onset resembles that 
of lobar or lobular pneumonia, but m some cases it is not quite so sudden 
Zn cluJdren acute tuberculosis often follows an attack of measles or 
wboopmg-cougb, whereas in adults there has usually been a pulmonary 
tuberculous focus for some tune, as shown by fibrosis with mediasUn^ 
displacement 

On FxatmncUion Signs of consohdation are generally found m 
the lower lobe of one lung The temperature is raised to lOl* or 
103* F , and remains continuously so for a week or ten days A (.risis 
docs not occur but Uie temperature begins to swing more, bccoinmy 
remittent in type, and the signs of toxemia are more evident The 
cyanosis of a mauve tmt » very chatacterisUc, with tachycardia and 
dyspncea. The physical signs become more those of caseation than of 
consohdation The diagnosis is established by finding the tubercle 
baciUi ui the sputum 
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7. Acute benign tuberculosxe : The patient is usually a young adult 
who is taken ill wth wlxat he regards as a feverish cold. There is cough 

a little sputum for a few days and the sputum may be blood-stained, 
temperature settles in about a week and the patient feels well. 
A-ray examination reveals shadows suggesting a lobar, broncho- 
^curaonic or miliaQr process, and annular shadows may also be seen. 
The sputum often contains tubercle bacilli. The patient is not toxic, 
and in 6 to 8 weeks the ill-omened shadows disappear from the radio- 
gram. The patient should be kept in bed until this occurs^ 

B. Acute miliary tuberculosis: In addition to the sjTnptoms 
mentioned on p. 150, examination of the chest may reveal remarkably 
few abnormal signs, or there may be rales scattered through the lungs. 
Drenching night sweats are often a marked symptom, but there arc 
usually no rigors. The temperature is of the remittent or intermittent 
type, and it may be inverted, the morning temperature being higher 
than the evening. X-ray examination shows changes closely resembling 
those found in chronic miliary tulierculosis (see p. 151) and both lungs 
™^y present a snow-storm ” appearance. The patient rapidly 
becomes more ill, the spleen may be palpable, and death usually occurs 
from profound toxiemia in 2 weeks to 3 months. /p 

TAe folloaing are the signs indicative of active disease. The tem- 
perature : A rise of mouth temperature, to 99* P. or over, xisually in 
the afternoon or evening. This may occur when the patient is at 
test, or only after exercise. In some cases activity may be present when 
the temperature docs not rise above normal, a subnormal swing being 
found. The pulse : Persistent rapidi^ at rest is usually an indication 
of activity. The sputum : Wlien tubercle bacilli arc present in the 
sputum the disease is usually, although not invariably, active. Other 
indications of active disease arc an increased rale of sedimentation of the 
rod cells, loss of weight, increase of cough and expectoration, night 
sw-eats, and lassitude. Cyanosis^if due to toxamia, is also an indication 
of activity, but it may occur in arrested disease if there is .much 
pulmonary damage. 

Differential Diagnosis. The chief difficulty arises in the diagnosis 
of the early case. Great attention should be paid to the various 
symptoms detailed on p. 1 19. A temperature record should be obtained 
with the patient in bed, and, if he is afebrile, the effect on the ternperaturc 
of the patient getting up and exercising should be determined. The lungs 
must be X-rayed, and special knowledge is required for the correct inter- 
pretation of tlie radiograms. It must be rcalisetl that a diagnosis of 
tuberculosis cannot be made on radiographic findings alone. The 
X-rays may xcve.'il a shadow due to infiltration of tlic lung parenchyma, 
but this infiltration may bo due to causes other than tuberculosis. In 
sarcoidosis (nesnier-Bocck-Schaumann disease) a diffuse inoiJling of 
the lungs fields imny \yc seen on X-ray examination, resembling miluvry 
tuberculosis, ’rite 'toot gland shadows may be much increased. In 
addition there may Iw enlargement of U»e spleen, Ijnnph glands, parotid 
and lachrymal glands, iridocyclitis and infiltrations of tlic skin and 
phalanges of the hands and feet. Biopsy of a superficial lymph gland 
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sho^>s the charactcnstic lesion, the “ hard tubercle ” Giant cells are 
frequently present contsinin^ peculiar cell indusioiis The plasma 
globulin IS increased The cause of the disease is uiiknown, but the 
pathological findings are those of a benign lymphogranulomatosis 
The sputum should be exammed repeatedly for tubercle bacilli, and if 
not found the stomach \iashmgs and fieccs should also be tested. Otlicr 
causes of ill health which especially require axclusiou are tachycardia 
and loss of weight due to hyperthyroidism and pyrexia due to septic 
foci elsewhere In cases of doubt the Mantoux intradermal tuberculin 
test can be applied A positive reactiem only implies that the patient 
has been infected with tuberculosis at some period of his life, not that 
he has actu e disease now A negative reaction, on the other hand, is 
strong evidence against the diagnosis of active pulmonary tuberculosis 
Purified protein denvativc (P P D ) is now used m the test instead of 
old tuberculm (O T ), as it is of constant potency It is put up in tuo 
strengths, the vieaker being equivalent to 1/25,000 to 1/50 000 OT, 
the other being 250 times stronger 0 1 mil. of the solution is injected 
uitmderinallj and the skin reaction read at 48 hours A posibv e reaction 
IS showm by an area of erythema and induration measuring at least 
5 nini in diameter Wiea there are definite signs m the lungs, such 
conditions as bronchitis end emphysema, a new growth, actinomycosis 
pulmonary fibrosis due to other causes, such as syphilis or pncunio- 
koniosis, must all be differentiated ftom tuberculosis '"’The diJ^Ity is 
increased by the fact that pulmonary tuberculosis may coexist with 
any of these conditions 

Course and Complications AcuU easeow iubercitlosi* This usually 
npidlv extends and proves fatal in 2 to 3 months, arrest, however, 
does occur in a certain proportion of cases Tke acute benign type As 
described abov c, recov ery is to be expected Acute xmliaiy tuberculosis 
This IS generally fatal m 2 weeks to 3 months Chronic pulmonary 
tuberculosis A very variable course must be expected depending largely 
on the resistance of the patient Thus an early lesion may be almost 
immediately arrested by fibrosis or calcification, or it may gradually 
extend Pcnoils of activit> may aUematc with times of comparative 
arrest The clinical course of the disease at any moment may be 
dearly illustrated by Jnman s classification of the stages of the disease 
Stage I, the patient is febrile m bed Stage 11, he is afebnle in bed, but 
febrile when ambulant Stage 111, be is afebrile when in bed, and 
aA.6mV when amhuihat iCage IV, the patient is ate&ni'e afso wAen 
working Cases are also classified as open ’’ or " closed,” the former 
having tuberde bacilli in the sputum , or as A and B coses, in the 
former, tuberde bacilh have never been found m tlic sputum, cither at 
the time of class fication or at some previous date m the latter tuberde 
bacilli have been found in the sputum Classifications based on the 
pathological changes m the lungs and on tlieir extent are not so valuable, 
unless combmed in some way such as m Phdip s metliod, so that an 
indication of activ ity is giv cij 

riic following comphcations arc of great unjiortanee Laryngitis 
caUirrhal or tuberculous I'leunsy, diy or witli effusion Ihieumo- 
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thorax. Intestinal tuberculosis : In about 85% of cases of pulmonary 
tuberculosis witli excavation, intestinal tiiberculosis occurs. The 
lesion is usually in the ileo-csecal region. X-ray examination usually 
shows that the barium does not fill the cascum, when the ileum, ascending 
and transverse colons are filled. Flstula-in-ano. Jleningitis. Bron- 
chitis and emphysema. Spontaneous subcutaneous emphysema 
rarely occurs. Asthma. Bronchiectasis- Tuberculosis of the epiglottis, 
tonsils, trachea, pharjmx, tongue or imse. Tuberculosis of the 
epididymis, prostate, bladder, peritoneum or kidneys. Venous throm- 
bosis. Peripheral neuritis. Amyloid degeneration. Rib abscess. 
Myocarditis and pericarditis. 

Prognosis. This is very grave in all forms of acute tuberculosis. 
In chronic cases many factors have to be taken into consideration, but 
in any case tbeaverage length of life after diagnosis is only about six years. 
Tile most definite prognostic guide is afforded by the presence or absence 
of tubercle bacilli in the sputum. The after history of patients who have 
left sanatoria shows that only 30% of those with tubercle bacilli in the 
sputum on discharge are alive sj years later. In women the greatest 
number of deatlis occurs between the ages of 15 and 30 years, and in 
men bct^Yecn 20 and 55 years. Complications increase tlic gravity of the 
disease, especially diabetes niellitus, tuberctiJous laryngitis and enteritis. 
Meningitis is a fatal complication. Freedom from financial worry 
enables lif^e to b^hssed under the most favourable conditions, and thus 
improves the prognosis. In all cases which have already received ciUcient 
treatment, the response obtained will afford a valuable guide as to 
prognosis. Further the prognosis does not depend entiz^y upon tJie 
activity or extent of the disease, but Uie type of disease present is of 
the greatest importance. Thus the exudative type of disease bears a 
worse prognosis than does the proliferative, and the presence of cavita- 
tion is always unfavourable. 

Treatment Prophylaclic : Public health auUiorities ate concerned 
with prophylaxis. Good housing and sanitation and a pure supply of 
milk are urgently needed. Isolation of all open cases would probably 
. prove the most effective means of stamping out the disease. The milk 
given to infants up to the age of 2 years should be hrouglit just to tJie 
boil as soon as it is received into the house. The tubercle bacillus in milk 
is destroyed by heat at 1 iO* F. for 20 minutes and 104* F. for J minute. 

“ Pasteurised " milk and " Certified " milk, which is tuberculin tested 
and pasteurised arc safe, witliout further boiling, if the pasteurisation 
has been efficiently carried out. PVesh milk, cither *‘ Tuberculin 
tested ” or “ Accredited," cannot be guaranteed free from pathogenic 
organisms, and sliould not be used unless boiled. I>ropbylactic inocula- 
tion of infants with vaccines made from attenuated living bovine bacilli, 
sucli as the B.C.G., {f>aciifr-WhV' Caliuctte-Gufrin), is practised evtcn- 
sively abroad, but is not devoid of danger. Open c.iscS of tuberculosis 
in contact with children constitute a grave source of dajiger. 

Curalive! As soon os active pulmonary tuberculosis is 

diagnosed the patient should be put to bed and kept there for at least 
a montli. If ^le temperature does not fall to normal in 2 weeks, he 
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should be put on “ absolute rest ” for 7 to 10 days During this time, 
he Ues flat, with only one pillow, and should not feed or Vi ash himself, or 
read or get out of bed at all Froviding the temperature falls to normal 
the patient is gradually allowed to sit up m bed, then to lie on a couch 
for ^ to 2 hours a day, and later to dress and get up for 2 to 8 hours a 
day Subsequently increasing amounts of walkmg exercise are taken, a 
record being kept of the temperature and pulse If the temperature 
rises to 09” F anj e\cmng the patient should spend the next day in 
bed Ereth air The bedroom wmdows should be kept open day and 
night The patient should be sufliaently well wrapped up to prevent 
shiTenng lie may be in his bed on a balcony or serandal), or in a 
roolvmg shelter, but should not be exposed to ram, strong wmdsor 
direct sunlight Food. Ihe diet should be sufBcient to restore the 
patient to lus proper weight This o^n means an increase of about a 
stone for an adulL A bberal mixed dietary should be given, and sohd 
food may be eaten during the fehrde period No attempts at 
o\ erfrcding should be made 

■Special Measures In early cases with a thm walled cavity, especially 
if situated peripherally ui the lung arUiicm! pneumothorax treatment 
should be attempUd without tlie pre]iminar> 4 weeks’ bed treatment 
Artificial pneumothorax treatment should also be tried if the disease xs 
unilateral or mainly so as shown by X ray examination, in cases m 
which the temperature dues not fall to normal after 4 weeks’ rest in 
bed Whetlier or not collapse i» possible can only be determined by 
3 or 4 trials at ililferent sites as adhesions may prevent an adequate 
collapse In some cases a bilateral pncuinothoras will yield good 
results The patients sutler very little dyspncca when they are properlv 
stabilised In acute bronchopneumomc or pneumonic cases the orti 
Acial pneumothorax treatment should also be tried at once it is not 
justifiable to wait for 3 or 4 weeks to sec if the temperature will fall witlt 
rest \Vlien a pneumothorax has been satisfactorily established it 
should be mamtauied for an mdclimte period in the absence of complica 
tions Oleothorax treatment consists m the injection of an oily sub* 
stance sucli as Gomcnol into tbc pleural cavity in cases of artiGcial 
pneumotborax This is used either as a substitute for rehlls with air 
if a patient is going abroad to some place where such redds are 
unobtainable, or to try to preveut the lung from expanding in cases of 
*' pneumoUiorax obliterans.' There is a serious risk of the pleural 
contents becommg mfected, necessitating rib resection, and for this 
reason such treatment is not recoaunend^ If an artidaal pneumo* 
thorax is not possible, or only produces a partial collapse omng 
to adhesions, and these adhesions cannot be divided with the use 
of a thoracoscope, a certain degree of collapse and rest for the 
affected lung can be obtained by the operation of phreme crush or 
avulsion In the latter the phrenic nerv e is div ided m the neck and pulled 
out from its thoracic attachments Ihe corresponding half of the 
diaphragm is paralysed and the diaphragm nscs m a satisfactory case, 
about 2 mches This allows both base and apex of the lung to collapse to a 
certain degree. A pbremc crush will cause temporary paralysis of the 
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diaphragm for about 6 months. If good results ensue the paralysis 
can be made permanent by avulsion of the nerve. Apicolysis is now 
rarely used to collapse an adherent apex with a deep-seated ca\'ity. 
ParafTui ^v•ax is injected between the clnsst wall and parietal pleura. 
Extrapleural pneumothorax is an alternative procedure, but an upper 
stage thoracoplasty is now usually preferred. In extrapleural pneumo- 
thorax a portion of tlie fourth rib is resected posteriorly and the lung 
and adherent parietal pleura arc stripped frotn the endotlioracic fascia. 
In the space thus formed, refills of air are given with high pressures 
of 18 cm. water or more. This operation lias the advantage of not 
causing serious disturbance to the patient. Thoracoplasty is a severe 
operation. It may be justifiable in certain specially selected cases, in 
which the lesion is strictly unilateral, .of a fibrotic type, and in which 
the lung is adlicrent to the chest wall, so that it cannot be collapsed 
by a pneumothorax. In the Saucrbruch operation the posterior jMrtions 
of the first 10 or 11 ribs on the affected side are removed, usually in a 
three-stage operation, and the chest-wall thus falls in. The lateral 
collapse of the lung thus obtained is better than the antero-posterior. 
The Semb operation is now more often performed. The whole of the 
first tiirec ribs arc removed and the apc.x of the lung drops down when 
the supporting fascia is divided (extmfascial apicol>*sis}. The lower 
ribs may be subsequently resected as in the Sauerbrucli operation The 
result is, of course, permanent, and if Uic other lung becomes affected 
the collapsed side cannot be allowed to rc-cxpa»d, as can be done 
with an artificial pncumotliorox. bi cases of pulmonary tuberculosis 
In which the disease is unilateral or bilateral, and when the lung cannot 
be collapsed by an artificial pneumothorax, and the teni]>crature will 
not settle to normal with rest in bed, the question of administration of 
Sanocrysin (aur. ct sod. thiosulphas) should be considered. This is a 
gold salt which is given intravenously. The initial dose should be small, 
0-01 C., and if there is no reaction this is increased at intervals of 
5 to 7 days in the following doses : 0-025 G., 0-05 G., 0-1 G., 0-25 G. 
and 0-5 G. It may not be possible to get abov c the 0-25 G. dose, owing 
to the reaction prodiiecd, but Uie total amount to be given in n course 
should be between 4 and 5 G. Kcactions include : Fc\cr, nausea, 
vovflitiwg awd d»trlv3ML. Aibuminutia. llwdaehe or iwemageal 
symptoms. Cutaneous rashes and stomatitis. Enlargement of glands. 
Agranulocytosis. Owing to the risk of exfoliative dermatitis, it is not 
safe to give a subsequent injection if even a slight skin rash has been 
product by a previous one. During and after a course of Sanocrysin the 
patient should not expose tiie face to bright sunlight, os a permanent 
violet discoloration of the skin may ensue. If Sanocrysin cannot be 
tolerated, or if the vcias are ditficult, Allochr^-sinc can be injected intra- 
muscularly, starting with 0-05 G., then 0-1 G., and, finally 0-2 G. The 
latter dose is given every fifthdayfur'iur a monlljs. If these measures 
fail to lower the temperature, tl»e outlook is very grave and tJie disease 
usually spreads and causes the death of the patient. 

Treatment of Complications. In any case certain symptoms or 
complications may call for special treatment. The most important of these 
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are Cough If dry and mellecbve this may be checked by effort on the 
part of the patient, assisted by a sedative linctus such as S>t codem 
phosph , g]>fenn and succ. bmonis, ^ partes -equaJes m 60 occa 
sionally, or a lozenge, such as Ext gljcyrrliiz gr 3, ol anisi m 
mass troch acac gr 10 , or a imscture such as Tnc opu camph m 20, 
syr prum serotm m 30 sp chlorof m 7, aquain ad fl oz ^ If 
tiiere is much secretion expectoration can be helped by a hot sinter 
medicine such as Sod chlorid gr 3, sodL bicarb gr 5, sp clilorof m 5 
nq amsi dest (BPC)adfl oz 1 m an equal qiiantitj ofliotnater 
Paul due to pleurisj can be treated by strapping the chest m a position 
of full expiration or bj painting tlie aff«it^ part of the cliest Mitli liq 
lotli fort 

Night sweats are at times very distressing The bed clothes should 
be light and the windows kept well open at night. A pill containiug 
Zn oxid gr 2 and ext bclladon sicc gr f at night should also be 
tried Paterson recommended that the patient should sleep on a grass 
mat placed between the sheet and mattress I^hen the siveat occurs 
the patient should be sponged witli toilet vinegar the night clothes 
changed and a warm drmk given Ibcmoptjsis The treatment is con 
sidered on p 178 LarjTigitis The patient must neither speak nor 
vshisper, and silence should be presen cd for periods up to 6 months all 
communications bciug made by signs or b> writing He must not smoke 
An mhalation of a few drops of a solution placed on the pad of a Burney 
Yco mask every hour, may be used continuously while the patient is 
awake A solution frequently used is as follows 01 cassiic ol 
cucalypt ol abieUs, creosoti aa partes squalcs If there is severe 
pain on swallowing a powder composed of equal parts of hcnzocame and 
orthocainc may be used As much as will cover a sixpence is placed 
on the palm of the hand and lolialcd directly into the larynx through 
a curved Leduc’s glass tube, just before a meal In other cases, when 
the pain prevents svrallowing even liquids, relief may be obtained by 
using a glass tube, which dips mto Uie milk whicli is placed on the 
floor the patient sucking it up with lus head hanging over the edge 
of the bed Firm pressure applied over both ears by the palms of 
the hands may also enable the patient to swallow in comparative com 
fort If these measures fail, alcohol injection mto the superior larjoigeal 
nerve may give temporarj relief Diarrhoea This may result from 
imtalion of food, from toxaama and amyloid degeneration or from 
tuberculous ulceration of the intestines It is usually a sign of grave 
import The diet should be reduced and consist cliiefly of milk \ ita 
nuns should be admimstcrcd m the form of cod hver oil fl oz J and 
tomato juicc C oz tds l'ivciDilsofa5%soIutionofh>dratedcalaura 
chloride should be given intravenously Tins should he repeated m 
2-t hours if the pain persists Pil plumbi cum opio gr 4 tds may give 
relief, or a sta^i and opium enema (starch gr 60, water fl oz 2, and 
tnc opu ni 80) can also be used. 

The appetite may be improved by the use of a tome such as Tnc- 
nuc. vom m 5, sod bicarb gr 10, sp chlorof m 7, infus gent co 
rcc. od fl oz. i Ff oz. J ex aqua t d s a c Extract of malt vritli cod- 
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liver oil m. 60 t.d.s. p.c. is useful for increasing weight, and CoUosol 
Calcium m. 60 t.d.s. jnay be given by mouth periodically with the 
hope of aiding the healing process in the lungs. 

• Sanatorium Treatment. Tliis is available for patients who have 
passed through the preliminary bed treatment, and have reached the 
stage of being up for 0 to 8 hours a day, without a febrile reaction. The 
chief advantages of the sanatorium are as follows : The patient is kept 
under skilled medical supervision during the difficult period of con- 
valescence. He does not feel he is a nuisance or a danger to those 
at home. His immunity is increased by the regime of exercise and 
rest graduated accordmg to each patient’s needs. The rules of living 
which will be of the greatest value in enabling him to keep fit are 
inculcated. These are concerned with fresh air, food, exercise, rest, 
avoidance of alcohol and excessive smoking. Some patients are 
temperamentally unsuited for sanatorium life, tliey cannot stand the 
depressing effect of being continually surrounded by patients suffering 
from, and talking about, the same disease, and unless special arrange- 
ments arc provided the life may be too rigorous for those past middle 
age or liable to bronchitis. 

Climaiie Treatment. Advice has to be given as to the best climate 
for the convalescent treatment, whether carried out in a sanatorium or 
elsewhere. During the initial bed treatment tlie patient is best placed 
where oU the special forms of treatment described above are available, 
and where there are X*ray facilities. Subsequently he may go to 
various climatic resorts at home or abroad. It should be deafly 
understood tliat it Is not necessary to go abroad to bo cured of tuber- 
culosis j further, if a patient docs go abroad one winter be is apt to 
think that he is running a grave risk if he stays in England subsequently 
in the winter for the first 2 or 3 years. The various climates may be 
grouped as follows s lilountaia resorts. These usually imply Switzer- 
land at a height of about 5,000 feet. Such resorts are especially suitable 
for early afebrile patients, who are free from such complications 
as broncliitis, laryngitis, heart disease, arteriosclerosis, nepliritis, 
emphysema and insomnis. Patients with active and extensive disease 
-should not be sent to Switzerland. Marine dimates are available in 
England at such places as Ventnor and Bournemouth. They are 
especially valuable in cases' of pulmonary tuberculosis complicated by 
laryngitis or bronchitis. Inland dimates include moorlands and pine 
country. They are usually at a moderate altitude of a few hundred feet 
and are suitable for all classes of pulmonary tuberculosb who mil benefit 
by sanatorium treatment. Sea-voyages are always contraindicated in 
tuberculosis, and should be absolutely vetoed. 

T/ie Afler-lreaimenU ^Vhen arrest of the disease has been fi^ly 
established, the question of return to work and the suitability of the 
employment has to be decided. In general all heavy muscular work 
should be avoided, and outdoor occupations are unsuitable unless the 
patient is protected from the extremes of climate and from getting we. 
Indoor occupation is not harmful pim'ided the enviroi^cnt is y 
and the patient can look after hims^ adequately at home. Ahere u 
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less probability of financial wony tf the patient returns to the occupation 
for which he has bceu trained than if he embarks upon a fresh one. Tiic 
after-care of tuberculous patients m special colonies, m which they cau 
live with their families under medical supervision, is still in tlie experi- 
mental stage, but holds out encouraging liopes. There reniam a large 
number of patients who do not do well with hospital or sanatorium 
treatment. These are often sent back to their homes, e\entually to 
die. They arc “ open ” cases of tuberculosis and undoubtedly are a 
great risk to others If all “ open ” cases of pulmonary tuberculosis were 
isolated the hope of stamping out this disease would be increased 

Emphysema 

Definition. Bilatation of the pulmonary alveoli. 

Vaneties. CerUm varieties of emphysema are described whioh will 
be considered separately. These are : Acute emphysema, whicli is 
vesicular or interstitial Chronic empliyscma, which ts hypertrophic or 
at^phic 

Acute Vesicular Emphysema 

Defimtion. Sudden over dutention of Uie pulmonary air > esicles. 

Etiology, Acute vesicular emphysema ts a rorc condition associated 
with severe coughing or muscular strain It may be met witli m 
whoopuig*cough, asthma or asphyxia, and m cluldren is often revealed 
radiologically adjacent to a consolidated area of lung m lobar pneumonia. 

Clinical Findings The symptoms which might be associated with 
It are masked by those of the primary condition Its presence can 
often be detected radiologically by a ring shadow 

Acute Interstitial Emphysema 

Defimtion. A condition characterised by the presence of air m the 
interstitial tissues of the lungs, the air is derived from ruptured 
pulmonary alveoli 

Etiology. The air vesicles may rupture wiUi comparatively 
moderate muscular exertion, such as vrliiie plnyuig a game of hockey. 
Other causes include a uound of the chest, fractured rib, or the severe 
paroxysms of cough in whooping cough or bronchopneumonia. It 
occurs occasionally in pulmonary tuberculosis, apart from any effort. 

Pathology, Tiie escaped air frocks along the pulmonary roots and 

7M.V KWlk U'A. TOA'iuW-A’.VMW., W W, •VI •Mi.'A'if.aXKiDlA. 

emphysema in the neck and cliest. 

Clinical Findings In cases occurring during exercise, Uie patient 
feels a tightness or p.'im in the neck and chcAt. and shortness of breath 

On Examinaiion The crackbng signs of surgical emphysema may be 
felt on the chest or neck If the oir has extended into the anterior 
mediastinum the superficial cardiac dulncss is obliterated, the heart 
sounds are distant, and crackling sounds may beiieard over the pnccor- 
dium as tlie patient breathes and Uie heart beats 

Course. The air is usually absorbed spontaneously m a few doys 

Treatment. The patient « kept m b^. He usually prefers to be 
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propped up. A hypodermic injection of morphin. sulpb. gr. 1/0 ivlli lielp 
to check cough and induce sleep. 

Generalised Hypertrophic Emphysema 
[SubsUintiie or Idiopailiie Emphysema) 

De&uUon. A condition of generalised dilatation of the alveoli, 
with an insidious onset. 

Etiology. The cause is unknown. It is most probably due to a 
constitutional weakness of the elastic tissue of the lungs, associated with 
some degree of bronchitis. Chronic alcoholism may also play a part. 
The various theories propounded to account for its etiology include : 
1. Excessive inspiratory ef/orls : In chronic bronchitis and asthma 
the inspiratory efforts are stronger than the expiratory, hence the 
lungs become over-distended. 2, Violent expiratory efforts : Tliesemay 
be associated with chronic cough, asthma and with occupations such 
as playing wind instruments or lifting heavy weights. 3. Premature 
ossification of the costal cartilages: The chest wall might become 
fixed in an inspiratory position, with secondary emphysema of the 
lungs. Clinically the chest wall is often unduly rigid in emphysema. 

Pathology. Both lungs arc affected. At autopsy they are bulky, 
pale and soft, and lacking in elasticity. Bulls may be seen on the 
surface, especially along the anterior borders. On section the lungs are 
pale and the dilated alveoli may be noticeable. They float in water. 
As the alveoli dilate, the dividing septa break down and bulls form. 
Aeration of the blood is diminished in cmpliyscma for the follow*ing 
reosoxis : The aerating surface is reduced owing to the loss of the septa. 
The lumen of the vessels is narrowed in the stretched alveolar walls, 
thrombosis occurs in tbe pulmonary arterioles, and so circulation is 
impeded. Some blood is short-circuited from the pulmonary arterioles 
to the bronchial venules. The right side of the heart dilates and the 
motor power of the pulmonary circulation b reduced. 

CUiiical Findings. The patient is usually a male, of middle age or 
over. He may give a Lbtory of winter cough or of asthma. His 
chief complaint is shortness of breath on exertion. 

Or Exaininaiion : Tlic patient may be cyanosed, sUglitly or to an 
c5:ttewvedegKe,andthafmgeEsnuLybcdu.bbcd. TUechest. InspeeUoat 
Tbe diameter b increased autero-postcriorly (barrel-slipped chest), the 
ribs run more transversely than normal, the subcostal angle is wide and 
there b ky|>hosb in tlie upper dorsal region. Post-mortem and X-ray 
examinations have sho^vn that marked emphysema may occur without 
the presence of tlic ** barrel-shaped syndrome ” and via versd. 
Expansion b. ixwr, tlie movement on inspiration being chielly one of 
elevation. Dilated venules may be seen along the line of the diaphragm- 
atic attaclunent. Palpation : Tactile fremitus is diminished. Tlie 
cardiac apex cannot be felt. Percussion : The note b hyperresonaat 
* generally. The areas of cardiac and hepatic dulncss are reduced. 
Auscultation : The breath sounds are weak. Expiration may be 
prolonged ; scattered rhonchi or rales may be heard. Tlicrc b no 
bronchophony and no whUpering |)cctoriloquy. X-ray examination : 

ItiCSOKr* KU>in<S. s 
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The translucency of the Itmgs is increased, especially at the bases 
The nbs run more transversely than normal The diapliragm is low 
and shons diminished mo\cment. Tlte heart shadow is small, as the 
heart rotates to the right with the depression of the diapliragm The 
vital capacity This is determined by the use of a spirometer A 
norma! adult can expire about 3,000 c c of air after a deep mspirabon 
In emph> Serna this volume may be reduced by a half or more The 
sputum This IS scanty and rather troth) The blood may show an 
excess of red cells 

Differential Diagnosis The diagnosis of emphysema, whicli is 
often made with such ceitamty clinically, has been shaken by post- 
mortem observations in which no such condition has been found to exist 
The X ray findings arc most reliable 

Course and Comphcatioas Emphysema tends to be progressive 
Chronic bronchitis, asthma, dilatation of the right side of tlie heart, 
tricuspid regurgitation, a pulsating liver and other signs of heart failure 
are liable to occur (see Cor pulmonale, p 223] Other complications 
include jmlmonary tuberculosis, spontaneous pneumothorax or acute 
interstitial emphysema, due to rupture of a bulla 

Prognosu There is usually no immediate danger, apart from the 
presence of heart failure Tbe ultimate outlook is very unfavourable 
The abdity to adopt a suitable mode of life very materially improves 
the prognosis 

Treatment Prophijlacitc Occupations inv olvmg strain should be 
avoided by those predisposed to. or with early signs of emphysema 
Curaiiu There is no curative treatment. All that can be hoped is 
to decelerate the natural progress of tlie disease If possible the patient 
should winter out of Euroi>e, as m South Africa or Egypt. If this 
IS not feasible, every effort should be made to av oid bronchitis, and it it 
occurs it should be treated early and rigorously. In severe cases a 
course of compressed air baths may be gi^cn The patient enters a 
closed chamber, and tbe pressure withui is gradually raised to that 
of li atmospheres After lialf an hour it is slowly lowered to normal 
again The whole process takes about hours These baths can be 
given two or tlirce tunes a week, if tbe patient derives benefit from 
them Heart failure must be treated by rest, venesection and digitalis 
(see p 227) 

LocaJiteJ H}y'ertroph.'£ Eas^fsesss 
pCompensaiorj} or Secondary Emptiyseina) 

Dehnition Dilatation of tlie alveoli in localised areas of tlic lungs 
Ebology Compensatory empliysema is a scconJoTy process 
around areas of consolidated, fibrosed or collapsed lung It is thus 
associated wiUi pneumonia or broncliopneumonia, new growtlis, 
fibrosis, bronchitis and pleural effusion 

Pathology Inspiratory efforts, associated with an obstruction to* 
the air entry of a localised area of lung, will lead to alveolar dilatation 
of neighbouring parts of the lung If one lung is largely put out of 
action, as by tuberculous fibrosis, comiKiisatory emphysema will 
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occur in the other. There is no true hypertrophy of lung tissue, but 
changes similar to those described on p. 161 are seen. The process 
therefore diminishes the aerating power of the lung. 

Clinical Findings. The symptoms are usually those of the primary 
condition, with perliaps some additional dyspncca due to the emphysema. 

On Examination .' There arc not usually any abnormal signs directly 
attributable to the emphysema unless a lobe, or the greater part of a 
lobe, of the lung is involved. In such cases the emphysematous side of 
tlie chest is hyperresonant, the hyperrcsonance may extend across the 
mid'Iinc of the sternum, and in the early stages the breath sounds are 
loud and exaggerated. After the condition, has persisted for some time, 
the air entry becomes weaker and expiration is prolonged. 

The condition calls for no special treatment. 

Atrophic Emphysema 
{SeniU Emphysema) 

Definition. Enlargement of the pulmonary alveoli, ‘due to 
degeneration of their septa. 

Etiology. Atrophic emphysema is a variety of senile degeneration. 

Pathology, The lungs, as seen at autopsy, arc small, dark and 
friable. Small bulla: may be present on the surface, and, on section, 
the enlarged alveolar spaces are seen. 

Clinical Findings. The patient, who is usually over the oge of CO, 
complains of progressively increasing shortness of breath on exertion, 
and usually be has cough and expectoration due to associated 
bronchitis. 

On Examination: The patient is usually thin and wasted. The 
chest is fiat and expansion is poor. The tactile fremitus is diminished. 
The percussion note is hyperresonant, but the cardiac and hepatic 
dulncss are not diminished to any degree. The breath sounds are weak 
and expiration is a Uttle prolonged. Adventitious sounds due to 
broncliitis may be heard. 

Treatment. No special treatment is available beyond tlic care 
necessary for an elderly patient who is liable to broncliitis or to 
dilatation of tlie heart. 

Tumours of the Lungs 

Simple Tumours. These usually arise in the bronclii and have been 
considered on p. 133. 

Malignant Tumours. Primartf carcinoma of the lungs arises in a 
bronchus and is described on p. 130. Sarcoma or cndotliclioma may 
be primary or secondary, » hcrcas hy^icmcphromB, malignant dcciduonia 
and seminoma arc secondary tumours. Primary sarcoma. This is a 
rote, solitary and rapidly growing tumour occurring in early life. 
Secondary sarcoma. The primary growth is in bone or i« an melanotic 
tumour, Sccar\dary lymphosarcoma. In addition to the growth in 
tlie hmgs enlarged glands arc usually found elsewhere, as in the neck 
and axillw, and diagnosis is made by gland section. Secondary teratoma 
end mniTioma. The primary growth is in the testicle, the secondary 

S— 1 
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growths m the lungs arc citscnbed as “ cannou ball ” tumours on 
X ray examination 

Fibrosis of the Lungs 
{including Cltrontc IntarsiUial Pneumonia) 

Definition An excess of fibrous tissue in the lun^ 

Etiology Ihc fibrosis is usually productive in origin, bemg formed 
m response to irritation , less frequently areas of replacement fibrosis 
octux 

Pathology The fibrous tissue may be distributed m various ways 
in the lungs It may be diffuse, as m tuberculosis, pneumokoniosts, and 
m chrome passive hypericmia Lobar fibrosis may follow lobar or 
bronchopneumonia Peribronchial fibrosis is met with in chrome 
bronchi^ Xiocoltscd fibrosis occurs around a tumour, cyst, abscess, 
or granuloma of the lungs, and after bronchopneumonia Pleurogcnous 
fibrosis 13 secondary to chronic pleurisy, fibrous tissue extending into 
the subjacent lung 'lYhcn the fibrosis is localised a depressed thickened 
area may be seen and felt This is often found at the apex of a lung 
due to a healed tuberculous focus With diffuse fibrosis the lung is 
contracted, firm, and darker than normal There are often pleural 
adhesions Oo section the lung is tough, the strands of fibrous tissue 
ore apparent and there may be bronchia} dilatation 

Climcal Fmdmgs It is only in the diffuse ^ aricty that symptoms are 
likely to be noted The patient complains usually of shortness of breath 
on exertion, with cough and expectoration, esiiecially in the wmter 
Occasionally unilateral fibrosis ndl cause djspbagia by torston on the 
oesophagus 

On Examination In a long standing case there is usually some 
cyanosis of the face and clubbmg of the fingers If the fibrosis is 
umlateral there will be flattening and dimmish^ expansion on one side 
of the chest, and the cardiac impulse may be seen displaced towards the 
affected side The corresponding shoulder may be low, and some 
scohosis present If the fibrosis affects the left upper lobe, cardiac 
pulsation is usually seen in the second and third left intercostal spaces, 
close to the sternum due to uncoienng of the heart Palpation The 
diminisbed expansion is confirmed and tactile fremitus is lessened 
Percussion The note is impaired o\er the affected lung, and it may be 
by perresonant on the other side Auscultation The breath sounds 
arc weak over the fibrosed lung, and harsh on the opposite side Some 
leathery fibroid rifles may be heard, and frequently rhonchi arc present 
m both lungs Vocal resonance is diminished, and there is no whispering 
pectoriloquy If areas of consolidation or cxca%ation ore present, the 
breath sounds arc more broncliial m type and roicc conduction is 
mcrcascd Basal fibro&is is often seen in chddren after broncho* 
pneumonia The heart is shgbtly displaced to the affected side, the 
note at one base is impaired the our entry weak, and fine to medium 
riles arc heard constantly on deep breathing or after cough 

Difierentlal Diagnosis The diagnosis of pulmonary fibrosis docs 
not usually present difficulties, but it may be impossible to be certain 
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as to its causation. A VVassermann test should be done, and, if positive, 
the elfect of a course of potassium iodide and mercury (see p. 48) 
determined. The sputum should be examined several times fbr tubercle 
bacilli, and the nature of the predominating organisms investigated. 
The occupational history of the patient and tlie X-ray lindhigs may 
point definitely to pneumokoniosis. Fibrosis of a lower lobe is often 
the result of pneumonia, bronchopneumonia or pleurisy. This is 
especially liable to occur in children ^ter bronchopneumonia associated 
with measles or whooping*cougb. 

Course and Complications. Fibrosis is usually slowly progressive. 
It may lead to bronchiectasis, and be accompanied by areas of com- 
pensatory emphysema. 

Ihrognosis. In tuberculosis, fibrosis is welcomed as an indication 
df arrest of the disease. Apart from tlm, fibrosis limits the functions 
of the lungs and increases the strain on the heart, and so tends to shorten 
life. It may also conduce to bronchiectasis. 

Treatment. Prophylactic : Adequate inspiratory breathing exercises 
should be done during convalescence in every case of bronchopneumonia, 
pneumonia and empyema, to expand the base of the lung and prevent- 
Qbrosis. ■ 

Curative : In basal fibrosis, nod-tuberculous in origin, inspiratory 
breathing exercises should be performed daUy, to expand the lung and 
endeavour to prevent the development of bronc^’ectosis. Dusty 
environments should be avoided. Iodides should be gi\ cn, os mentioned 
above, if it is considered probable tliat tlie fibrosis is s>'philitic in origin. 
The patient must live well within the limits of liis respiratory and 
cardiac reserves, and climatic treatment in the winter is of value in 
preventing bronchitis. 

Pneumokoniosis 
(Dusi Disease of the Lungs) 

Definition. Fibrosis of the lungs, due to inhalation of dust. 

Etiology. The following varieties arc described, occording to the 
nature of the irritant ; ^\nthracosis (coal). Silicosis (silica as in the 
following occupations : — Gold, tin, zinc or luematite iron ore, and cool 
Si^Wkg ; *, flint and pebWe crushing •, the KvaauCactust 

of abrasive soaps ; metal grinding ; slate quarrying ; granite, sandstone 
and pottery work). Lithosis or chalicosis (stone particles). Siderosis 
(tin, copper, lead or iron), this is prob.ab]y silico-sidcrosis. Asbestosis 
(metallic particles containing silica and iron, and also vegetable fibres), 
itsbestos workers are employed in making matches, filters, paints, 
roofing tiles, brake lining, etc. Byssinosis (cotton particles). 

Pathology. \VIicn particles of dust are inhaled for long periods, 
fibrotic and bronchitic cliangcs ensue in the lungs. It is very doubtful 
whether in man the particles rcacli the lungs from the alimentary tract 
and the lymphatic system. Coal-dust particles are to a certain extent 
expectorated, but silica particles tend to remain in tiic lungs, and 
pulmonary tuberculosis is very prone to supervene. Tuberculosis is 
rare in coal-miners, but common in gold-miners, and it also occurs in 
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some cases of asbestosis Dusts contauung free crystallme silica 
(SiO{) are dangerous, and tlieir mlialation leads to fibrosis and tuber 
culosis Silicosis IS not uncommonly combmed ^ritb anthracosis 
m coal miners’ lungs, but here it leads to bronchitis rather than to 
tuberculosis The reason that tuberculosis is rare m coal nuners 
may be that finely divided charcoal has the power of adsorbing 
tuberculm In anthracosis the lungs, as seen at autopsy, are black , 
in silicosis tliey arc grey, and in siderosis they are brown They are 
firm and contracted, due to nodular or diffuse fibrosis, and the pleura is 
thickened with adhesions The bronchi arc often dilated and the root 
glands are enlarged, hard and pigmented In asbestosis the silica is 
combined ^Vlth such bases as magnesium, iron, calcium, sodium and 
alunumuin, and the silicate so formed is less dangerous than silica 

Clinical Fmdmgs The patient is usually a male between the ages 
of 20 and 40, who gives a history of having worked for some years 
(usually over 6} m one of the dusty occupations mentioned above 
He complains of cough and expectoration, with shortness of breath, 
and later of lassitude and loss of weight. 

On Examtnaiion In the early stages the only abnormalities art 
those detected by the X rays In silicosis small nodules of fibrous 
tissue may be seen m the lung fields, with diffuse streakiness of 
the lungs and heavy root shadows The nodular shadows become 
more obvious as the condition progresses, and later a diffuse mottling 
occurs, cluefiy in the central zones of the lungs In asbestosis there is 
a reticular fibrosis The physical signs m an established cose are 
chiefly those of chronic bronchitis and eiuphvsema, Uie air entry over 
both lungs being weak The sputum in asbestosis may contam micro* 
scopieal golden yellow “asbestosis bodies,* with bulbous extremities, 
consisting of a central core of asbestos surrounded by discs which give 
the Prussian blue reaction for iron, and are probably composed of 
iron sihcate. 

Some cases of acute sihcosis have occurred in workers m a factory 
manufactunng a cleamng powder containing ground sUica, sodium 
carbonate and soap The alkah is probably responsible for the rapid 
onset of the svinptoois Death occurred in two cases, and m one of 
them tuberculous lesions were also demonstrated m Uic lungs Cases 
have also been described in tunneUers and in rock driliexs in lead mines 

Differential Diagnosis Tbe diagnose of sdicosts can usually only 
be cstabb&licd with certainty by X roy examination of the lungs 

Course and Complications The course is progrcssiv c, unless arrested 
by removal of the patient from the noxious cuvironmcnt. Complications 
include bronclutis bronchiectasis, emphysema, tuberculosis and cardiac 
dilatation SiUcosis is occasionally followed by carcinoma of a bronchus 
There IS not sufficient evidence to say whether asbestosis predisposes 
to tuberculosis, although it undoubte^y occurs in certam cases 

Prognosis This is unfav oorahlc unless tbe patient is removed from 
bis dusty occupation in the early stages of the disease. 

Treatment Prophylactic Measures should be taken in all dusty 
occupations to prev ent inhalation of the dust These include the use of 
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respirators, sprays and fans. The workers should be examined and 
X*rayed every 0 montlis. 

Curative : The patient should be removed from his occupation. The 
treatment then is as for chronic bronchitis and emphysema. 

Syphilis of the Lungs 

The lungs may be affected in congenital or acquired syphilis. 

Pathology. In congenital syphilis a condition of “ white 
pneumonia ” is usually present. A lobe, or the greater part of one or 
both lungs, may be involved. The affected portion is enlarged, and 
depressions caused by the pressure of the ribs may be seen on the surface. 
The lung appears pale and dry and sinks in water. On section the lung 
may somewhat resemble the tissue of the pancreas (“ pancreatisation ”). 
The alveolar epithelium is degenerated, and the alveoli contain some 
leucocytes. There is round-celled inAItrotion of the interalveolar 
tissue with numerous small gummata. The Treponema pallidum is 
present. In acquired syqiliilis the lesion may take tlie form of a gumma, 
or of a peribronchial and perivascular ffbrosis. 

Clinical Findings. The infant with a>ngcnital syphilis of the lungs 
is still-born, and the lesion is demonstrated at autopsy, or death occurs 
after a few days, during wliich signs of pulmonary consolidation may 
have been detected. The Wassermann reaction of the blood, both of 
the mother and child, is generally positive, and other stigmata of 
congenital syphilis (see p. 307) are noted. In adults the clinical (hidings 
may be those of diffuse pulmonary fibrosis (see p. lo'l), of a loc^ 
pulmonary tumour, or of u blocked bronchus if the gumma is situated 
intrabroncbially. In the latter cose tlie lesion is demonstrated by 
finding clinical evidence of collapse of a portion of tlie lung (see p. 171), 
by the X-ray appearance after Lipiodol injection, in which the Lipiodol 
fails to enter tlie collapsed area, and finally by bronchoscopy in which 
the site of the obstruction can be visuaibcd and a portion of the 
granuloma removed for examination. 

Differential Diagnosis. This may be very difficult in cases of 
acquired syphilis. Otlicr causes of pulojonory fibrosis, especially 
tuberculosis, require to be eliminated. Further causes of bronchial 
obstruction, such as a new growth or pressure from an aneurysm may 
be misleading. The positive Wassermann reaction and the response to 
anti-syphilitic treatment, os judged by the clinical and X-ray evidence, 
ore of paramount value. 

Course and Complications. Syphilis of the lungs pursues a slowly 
progressive course. Complications include broncliitis, bronchiectasis 
and abscess of the lungs. The abscess may discharge pus and gumma- 
tous material through tlie chest wall. 

Prognosis. This is favourable in the acquired variety, provided 
that an early diagnosis is made and adequate treatment Is given before 
coDiplications occur. In advanced cases, where there is marked 
bronchial obstruction, u’ilh retention of secretion distal to tlie stricture, 
the results obtained arc very disappointing. 
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Treatment A preliminary couiic of ncoarsphenamme should be 
given, beginning ^ith 0 3 G (sec p 570) After six injections a course 
of potassium iodide, m doses increasing from gr 5 to gr 80 or 60 t d.s 
v?ith Uq hMlrarg jierchlor nu 20, tds should be given for 2 to 
8 months The results should be checked by X ray examination. 

Actmomycosis of the Lungs 

Etiology The causatn e organism u tlic Actinom% ces bo\ is (Strepto- 
tlirix actmomj ces or ray fungus) Tins may gam access to the lungs 
from tlie teeth or tonsils (see p 585) 

Pathology Granulomatous lesions are found m the lungs, often 
u) the lower lobes Suppuration and fibrosis occur around them, and 
they may spread to involve the pleura, chest wall or liver 

Cbmeal Fmdmgs The history of the case may closely resemble 
tliat of chronic pulmonary tuberculosis or of a neoplasm of the lungs 
Thus the patient complains of cough, expectoration which may be 
bloodstained, progressive loss of weight and irregular fever 

On Examtnalion The physical signs m the lungs are very variable 
Thus they may be those cbaractcnstic of bronchitis, or of an area of 
consolidation or excavation of Uie lung The lesion may ulcerate 
tlirougb tlie ebest wall, produang a purulent discharge cootainiDg 
" sulphur ’ granules The sputum should be specially exammed for the 
ray fungus, by the appropriate staining methods 

Oifferentud Diagnosis This may be very diQjcuIt before the 
organism is found in the sputum The X ray findmgs often closely 
resemble those of clironic pulmonary tuberculosis or of carcinoma of 
the lung 

Course and CompUcatioas Tiie course u usually slowly progressive, 
the infection may spread elsewhere, especially to theliicror cliest wall 
Prognosis The outlook is unfavourable 

Treatment Sulpliapyridme (M A B C93) should be administered, 
1 G tds for 0 days, foUovicd by a second course 10 days later If 
tlus IS not successful potassium iodide should be given m increasing 
doses, beginning with gr 5 t iLs and working up to gr 60 or DO t.d s 
Cutaneous sinuses should be injected from time to tune with Lipiodol 
or Neo Iljtiriol (ol lodisat B P Add ) and treated with deep X rajs 
or u radium pack 


Aspergillosis of the Lungs 

Etiology Infection with a fungus, the Aspergillus fumigatus The 
infection IS spread by gram 

Clinical Findings. The patient is usually a miller, farm worker or 
pigeon breeder. lie complains of symptoms resembling those of 
chronic pulmonary tuberculosis , more rarely he is acutely lU. 

The diagnosis can only be made if the organism js found m the 
sputum 

Treatment. This consists in administering potassium iodide, as for 
actinomycosis (see above) 
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Moniliasis of the Lungs 

, Etiology. The causative organisms are various fungi of tile monilia 
group. ■ It is met with among lea tasters in Ceylon. . 

Clinical Findings. The patient complains of symptoms resembling 
Uiosc of chronic bronchitis, and the causative organisms are found in 
the sputum. 

TreatmeuL This consists in the administration of potassium iodide, 
in gradually increasing doses from gr. 5 to gr. CO t.d.s. 

Collapse of (he Lungs 

Varieties. Collapse of the lungs may be congenital or acquired. In 
congenital collapse (atelectasis) the lung or a portion of the lung has 
never expanded. Acquired collapse (apneumatosis) may be active or 
passive. 


Congenital Pulmonary Collapse 

This is met wth in still-bom infants or in those in whom the respira- 
tory efforts are very feeble, or where there is obstruction to the airway. 

Active Lobar Collapse 
, (J/osm-e CoUopse) 

Etiology. Massive colla'pse of the lungs is met wiUi under a variety 
of conditions, such os injury to tlie chest which does not neccssanly 
damage the lung, injury to the abdomen or legs, abdominal operations 
especially on the uj)pcr abdomen and when tJie bandages are tightly 
applied preventing adequate expansion of the loTvcr lobes of the lungs, 
oixrations on the thyroid, post-diphthcritio paralysis, anterior polio- 
myelitis, Lipiodol injection into healthy bronchi, hounoptysis, etc. 

Pathology. Various theories have been propounded to account for 
the collapse. These include : 1. Neuritis of the phrenic nerve or a 
reflex inhibition of the diaphragm. As, however, avulsion of the phrenic 
nerve is npt followed by mosrive collapse of the lung, this vic^7 docs not 
appear tenable. 2. A reflex inhibition of the diaphragm and inter- 
costal muscles. This may account for some coses, as when there is a 
non-pcnctrating wound of the opposite side of the chest. 3. Reflex 
constriction of the broncluoles with inspimtion, expiration being normal, 
so tliat the lung becomes deflated. Such a reflex might be initiated 
from stimuli in the chest wall or other pact of the body, or from intra- 
bronchlal causes, such as blood cIoU 4. Plugging of the bronchi wiUt 
mucus or blood clot, the retained nir in the alveoli being absorbed Into 
the blood stream. This a])pcnrs to be Uie explanation in the majority 
of cases. The fact that collapse can occur in one lung when there is a 
trivial injury to the chest wall on the opposite side is opposed to the 
view that it is due to exudative bronchial obstruction, and its appearance 
within a few minutes of a Xapiodol injection favours the view that it is 
due, at any rate in tiiis instance, to r^cx spasm of the bronchioles. 
The alfceted lung is small, blue, and sinks in water. The mediastinum 
is displaced to the alfceted side. 
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Clinical Findings. The usuai btstoiy in civil life is that about two 
days after an operation, such as on the gall-bladder, appendix or thyroid 
gland, the patient is suddenly seized with d^ spnena and pain m the 
lower part of the chest. He is also collapsed. Post-operatiie massive 
collapse does not occur so Irequaitly as formerly, possibly owing 
to iinproveinents m pre operative techniijuc and m the adiiunistration 
of the anesthetics 

On Exannnalion : The patient is cyanosed in some instances. . In 
the early stages the affected side of the clicst is immobile and the 
air entry is very weak over the affected lung, usually o\ er the lower lobe. 
The heart is’jdisplaced to tlie affected side- Ihe temperature, and pulse 
and respiration rates are raised Later, there is dulncss over the affected 
lobe, with brouclual or tubular breathing, whispering pectoriloquy and 
bronchophony and a few fine r^es TJie breath sounds over the 
opposite lung are harsh, and the percussion note may be hyperresonant. 
There is usually some frothy exiiectoratiou. X-ray examination shows 
displacement of the mediastmum to the affected side with elevation of 
the diaphragm The ribs become approximated, giving a tiled appear- 
ance The collapsed lung casts a shadow whicli may be sufficiently 
dense to obscure the nbs. 

Differential Diagnosis. Before massive ooUapsc was clearly described 
by Pasteur at the ^Gddlescx Hospital, London, in 1003, it was usually 
mistaken for post-operative pneumonia. The ciucf distinguishing 
features are the homolateral cardiac displacement, the absence of 
rusty sputum and labial herpes, and the course of the illness, 
which 18 more rapid than that of pneumonn. The diagnosis is 
confirmed by X-ray examination, by which the collapsed part of the 
lung and the raised cupola of the diaphragm ore revealed. The chief 
condition which has to be excluded is, in left-sided affections, a spon- 
taneous pneumothorax, as the stomach resonance with a mnssne 
collapse may extend tip «s bigli os the fourth rib This gives u hjper- 
resonant note which may be thought to be due to air in the pleura. 
The displacement of the heart to tlie affected side serves, however, to 
exclude a pneumothorax. 

Course and Comphcations. In about 2 or 3 days the affected lung 
re-expands, the dyspnaia ceases and tlie temperature, and pulse and 
rcsjiiration rates i.iJl to normal PJcurisy, bronchitis and ]>ncumojija 
may occur os complications 

3.lvjr -w awswily ffee>ef, avalfW iAvr I’f w 

due to )>oliomychtis, or unless pneumonia sujicrvencs. 

Treatment. Prophylatlie This comists m the administration of 
atropmc before operations, and encouraging the patient to take 
penodicallj a few deep breaths after the oiieration. Tlie inhalation of 
5 % carbon dioxide m 05% oxygen for a few minutes at the end of an 
amesthctic assists in ^caUlatlng the lungs Changes of position in bed 
and the avoidance of binders which constnet the lower ribs are also 
valuable. 

Curatne : The general colhi{KC of the patient ratlicr than the local 
collapse of the lung calls for treatment. Stimulants, such as strychnin. 
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hytlrochlor. gr. 1/30 with ntropin. sulpli. gr. 1/100 should be given 
bypodermically and repeated in 0 boars if required. Bandages restrict- 
ing the lower part of the chest should be loosened. The patient should 
inliale through a nasal catheter a mixture of oxygen and 5% carbon 
dioxide for several hours. .Cardiac and respiratory stimulants such as 
Cardiazol (leptazoluni. B.P. Add.) 1 miL and Corainine (nikethamidmn. 
B.P. jidd.) 1'5 mil. should also be given subcutaneously every 6 hours. 
The introduction of 100 to 200 c.c. of air into the pleura, by means of a 
pneumothorax apparatus, affords relief by raising tlie intrapleural 
pressure, wliich is below normal. If these measures fail a bronchoscopic 
aspiration may be performed to remove any mucus present. 

Passive Collapse of the Lungs 

Etiology. Passive collapse of the lungs ntay be due to : 1. Pressure 
outside the lung, as in pneumothorax, pleural or pericardial effusions, 
or after a phrenic avulsion or thoracoplastic operation. 2. Bronchial 
obstruction. This may be intra- or extm-broncbial. A foreign body, 
such as an aconi, may lodge in the maui bronchus, or the lumen may 
be obstructed by plugs of nmeus. Other causes include a new growth 
or gumnm of the bronchus, the pressure of an aneurysm, Abrosis, or 
consd^Jation of the lung. 

Clinical Findings. Unless tlie collapse is extensive and rapidly 
produced, and tlic pleural pressure is raised above zero, clinic^ 
symptoms are not usually not^. Thus the whole of one lung may be 
slowly put out of action by an artUicial pneumothorax, without the 
patient experiencing any undue dyspnoea, and -o patient may breathe 
comfortably in bed with both lungs almost completely collapsed by a 
bilateral artificial pneumothorax. Tiie signs of local areas of collapse 
arc dulncss and n cak air entry. These are often met with in cases of 
inllucnza and change rapidly day to day, as the collajiscd portion 
of lung rc-expands and onoUier zone collapses. Li some cases collapse 
of the right middle lobe is present, which is revealed by the typical 
X-ray apiKoraiicc in a lateral view, a triangular shadow being seen, 
llc-cxpaiision can often be effected by brcatliing a mixture of 7% 
carbon dioxide and 03% oxygen delivered from a cyUndcr tlirougU a 
gas-bag and face mask for periods of 5 minutes daily. Inspiratory 
breathing exercises should also l>e practised. In other cases broncho- 
scopic aspiration is required. 

Hyperxmla of the Lungs 
(Cengarion o/ the Lungs) 

Definition. Dilatation of the jnilmonary arterioles and capillaries. 

Tlicre arc two varieties of congestion of the lungs, active and passive. 

Active Hypenemia 

This is an inflammatory condition in wliicb the pulmonaiy and 
bronchial artcriolca are actively dilated. The predisposing causes are 
inflammatory lesions of the lungs, bronchi or pleura. Obstruction of 
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the circulabon jn one part of the as hy an jn/arct, may cause 
collateral or Huxionaiy hyperemia in other parts of the same or the 
opposite lung 

Clmical Flndmgs. The physical signs of active hypersmia are 
slight dulness, weak breath soimds and i^lcs over a locahs^ area of the 
lung There may be cough and expectoration, and the latter may con* 
tarn bright blood The so called abortive pneumonia {maladtt de 
Wodlez) IS probably an example of active hypencmia Here the 
onset resembles that of lobar pneumonia, but the temperature falls m 
24 to SG hours and the patient improves In the hrst stage of lobar 
pneumonia there is also active hypencmia 

Passive Hypencmia 

Obstruction to the outflow of blood from the lungs leads to congestion 
of the capillaries This may result from heart failure, as m mitral 
stenosis, auncular hbnllation, myocardial degeneration and pericardial 
effusion Ditrapulmonary causes mclude clironic bronchitis and 
emphysema, and fibrosis The pulmonary veins may be obstructed by 
thrombosis or by the pressure of enlarged mediastinal glands Hypo- 
static congestion is seen m elderly and bed ridden patients, owing to 
feeble action of the cardiac and respiratory muscles If the bypcrtcmia 
(s of some standing Che lungs undergo “ brown induration There is 
often, m addition, cedema of the lung parenchyma Hypostatic 
pneumonia results from on infection supervening u on area of hypostatic 
congestion 

Ciimcal Fmdings Tiie patient may complain of shortness of 
breath, cough and expectoration, but the symptoms and signs ore largely 
those of the causative condition 

On Examination There is some dulncss at the base of one or both 
lungs, with diminished tactile fremitus, weak breath sounds and fine 
r41es heard especially when the patient takes a deep breath. The latter 
may be very fine, of tlie nature of crcpitatioos, indicating the presence 
of cedema The red cell count may be mereased to about 7 milhons 

Treatment Prophylactic liypostaticcongcstionm elderly patients 
may be prev ented m some cases by confining the patient to b^ as little 
as possible, and when m bed encouraging the patient to sit propped up 
and to take deep breaths from time to time. 

Curative This must depend upon tiie uuderiymg cause Vene- 
section of 10 to 15 oz may produce great amelioration of the 
congestion 

Haemorrhagic Concussion of the Lungs 
{Blast Irqury of the Lungs) 

Etiology Hicmorrhagic lesions are often found iii the lungs, especi- 
ally in cliildren, from peace time mjurics such os road accidents, lu 
whicli no injury to the chest wall aiul no fracture of the ribs can be 
found. Blast from a high explosive bomb may kill ^vlthout signs of 
external injury 

Pathology, lltcmorrhagic areas arc found usually deep m the 
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lungs, and often at the costo-phrenic sinus, when the spleen or li%'cr is 
also damaged- Blood-stained mucus may be present in the upper 
respiratory passages. There may also be h-emothorax and effusion of 
blood into the mediastinum. 

Clinical Findings. The patient may be found dead as described 
above or complain of faintness, shortness of breath and pains -in the 
chest or abdomen. On Examination : Patients are seen to be suffering 
from varying degrees of shock ; there is pallor, cjTinosis, a rapid and 
feeble pulse and low blood pressure. In addition there is dyspnoea 
chiefly of an expiratory type, the chest being over-distended and 
bulging. The physical signs in the lungs vary, the breath sounds are 
often weak tliroughout both lungs and a sudden rise of temperature 
may herald the development of a lobar or lobular consolidation. Abdo- 
minal pain, tenderness and muscular rigidity are met vrith in some cases, 
suggesting an acute abdominal condition. Hxmoptysis of varying 
degrees may occur, and restlessness is a predominant feature in all cases 
of blast injuries to the lungs. Ruptured car drums are to be expected 
if the person has been sufllciently close to the e.\plosion to suffer internal 
injuries from blast 

Treatment. Shock should be combated by placing the patient in 
a bed heated u-ith hot bottles or an electric cradle. 3Iorp!^. suipb. 
gr. ^ should be given subcutaneously to control restlessness and severe 
pain, and, if necessary, repeated up to a maximum of gr. 1 in 24 hours. 
Oxygen should be inhaled from a B.L.B. niask or nasal catheter (see 
p. 143). Plasma transfusions of 1 to 2 pints are often helpful, but 
whole blood transfusioiis arc only required if there is amcmla. 

Acute CEdema of the Lungs 

Definition. A condition in which the pulmonary alveoli ore suddenly ■ 
flooded witii serous exudate. 

*■ Etiology, The cause is not known. Probably there are several 
varieties. Them arc three main views. 1. The cardiac theory: The 
cedema is considered to be a manifestation of sudden left-sided heart 
failure, perhaps due to a disproportion between the effective power of 
the ventricles, the left eaqjcUing less blood than the right. 2. The to.xic 
llieory : Tliis may account for certain eases met with in connection with 
chronic nephritis, pregnancy and infectious diseases, in which no 
cardio-vascular lesion is demonstrable. 3. The angio-ncurotic theory ; 
This helps to explain Uie sudden onset of the condition in young people, 
apparently in perfect health, and is supported by the simultaneous 
appearance of c^ema of the face. 

Clinically, acute tedema of the lungs is most often associated with 
arteriosclerosis, aortic disease, myocardial degeneration, coronary 
occlusion and chronic nephritis. Less frequently it occurs as a comidica- 
tion of aspiration of a pleural effusion. 

Clinical Findings. Tlie {Milicut is usually a woman over the age of 
40. She is apparently in normal health, when she is suddenly scij:ed 
with faintness and apprehension; she then becomes very short of 
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breath and may rapidly pass into a stage of senit* or complete 
unconsciousness 

On Exam\naUon If the patient is conscious she is found sitting 
Up and alarmed, witli great distress of breathing Tlie slan is pale, and 
moist, and slight cyanosis is present. The heart is usually regular, but 
rapid Rales ore heard all over both lungs After a period varying 
from a few minutes to half an liour frothy fluid wells up into the mouth 
from the lungs, and may stream out through the mouth or nostrils The 
fluid IS often stained pink Transient albuminuria may occur 

Differential Diagnosis Other causes of sudden loss of consciousness 
must be considered, such as a cerebral vascular lesion, etc In practice 
there is little difliculty m diagnosis, the physical signs in the lungs and 
the frothy expectoration are characteristic 

Course and Compheabons The attack may last for a few minutes 
or for several hours As many as 70 attacks have been recorded m 
the same patient 

Prognosis The first attack may prove fatal, the prognosis is 
always extremely grave if the patient loses consciousness 

Treatment A hypodermic injection of mojplijn sulpb gt J and 
atropm sulph gr 1/20 should ^ given immediately If this foils 
lOtolSoz of blood should be removed from a vein in the arm Lumbar 
puncture is usually of no avail 

Chrome (Edema of the Lungs 

This occurs m association with passive hypericnua (see p 17i) and 
as a manifestation of cedema in renal disease 

Infarcbon of the Lungs 

Defiolbon Obstruction of a br inch of tlie pulmonary artery, with 
resultant hounorrhage into the lung aivcoli and interstitial tissues 
Etiology There are two varieties, the embolic and tlie tJirombotic 
Pulnumary embolus This is the most common cause. The embolus 
may consist of blood clot, of a fragment of an intracordiac vegetation, 
less frequently of air, of particles of fat, new growth, of parasites 
such as a liydntid daughter c\st or of droplets of amuiobc fluid contain 
ing meconium Predisposing causes Cardiac disease, such as mitral 
stenosis, V cnous stasis and diildbirth Surgical cases ire most commonly 
secondary’ to opcratioii m ivlach iiic antenor iraU has heen 

incised This tends to lead to stagnation in the iliac veins and their 
tributaries owing to inhibition of diaphragmatic respiration caused 
by pain in tlie viound with consequent venous thrombosis Pulmonary 
eini^lus js also co/ni>arotncly common m cases of fractured femur, 
probably due to venous stagnation, caused by the inunohihsation of 
tlie limb Fat embolus may also remit from a severe shaking, multiple 
and compound fractures severe bums, etc Sepsis docs not appear 
to play an important port ui the cticdog) of puhnoiinry cinliolus 

Pulmonary thrombosis This may occur m any acute or chronic 
]un^ disease, in mitral stenosis and also os a secondary process m con 
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nection with a pulmonary embolus. It may also be a manifestation of 
phlebitis migrans (see p. 271), or occur after operations. 

Pathology. The pulmonary embolus, when formed of blood clot, 
may- be derived from one of the veins in the abdomen or legs. It is 
detached and carried through the right side of the heart to the lungs. 
It may also be formed from blood clot in the right auricle, in cases of 
congestive heart failure, or in mitral stenosis. Mr embolus may result 
from an operation on IhcchestwalJ, os in exploring on old empyema track. 
Recent infarcts resemble blood clot, whereas old ones become absorbed 
and replaced by fibrous tissue. When the infarct extends- to the lung 
surface, it is cone-shaped, with the base outwards, and evidence of dry 
pleurisy is seen on the surface. Deep-seatetl infarcts are oval or circular. 
The infarct sinks in water. It is not always possible at autopsy to 
discover the source of the embolus- 

Clinical Findings. In a typical post-operative case, there is a history 
of an operation about 10 days previously. The patient is suddenly 
seized with agonising pain ip the side of the chest, which is intensified 
with each inspiration. There may also be cough, and the immediate 
expectoration of blood, or of Wood and frotiiy sputum. The pain may 
be so severe that tlie patient collapses. 

On Examinalion: The patient is found sitting up in bed, much 
distressed, with rapid and shallow respirations. There may be no 
physical signs in the lungs in the early stages, beyond generalised weak 
air entry. In a few hours an area may be detected in which there is 
slight dulncss, with definitely deficient breath sounds and a few fine 
tMcs. Later a pleural friction rub may appear, with signs of consolidation . 
of a portion of the lung, usually In the lower lobe. If the infarct is basal, 
involving the diaplirugraalic pleura, the pain is referred to the tip of the 
corrcspoiuUtig shoulder. The temperature, and pulse and respiration 
rates are raised. All cases do not conform to this t}7)e. There is the 
cardiac variety, in whicli the jiatient, after an operation, suddenly 
becomes pale and collapsed, suffers no pain, is dyspiiccic, and dies in a 
few minutes. Such cases are mistaken for heart failure until the post- 
mortem examination reveals the presence of a pulmonary embolus. 
There is also a cerebral or apoplectiform vmriety. Here the patient, 
who lias been convalescing from an o})eration for about 2 weeks, and 
who perhaps is just getting out of bed, suddenly falls unconscious, is 
cyanosed, and has stertorous brealliing. D^th occurs in a few hours, 
and at the autopsy no cerebral lixmorrhagc is found, but a pulmonary 
embolus is present. With f.it embolism there is a symptom-free interval 
of a few hours to 2 days. This is foUoned by dyspnoea, imllor, cyanosis, 
restlessness and sweating, Tfic jmtient is very ill and brings up frothy 
sputum which may he blood-tingcil. Fat globules may be found in llic 
sputum, ^klntcrnal ptilmonaxy embolism due to amniotic fluid is said 
to be the commonest cause of death during labour and the following 
nine hours. It is associated with excessive uterine contractions and 
amniotic fluid containing meconium. lesser d^rccs of sesvrity may 
cause pobt-partum shock and ooHapse. 

Differential Diagnosis. This is usually easy, when llicre is severe ' 
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pain in the chest Haanoptysis occumng in mitral stenosis is generally 
considered to be due to an infarct la the lungs, ratlier than to passive 
hyperscmia 

Course and Complications The signs of an infarct in the lungs 
usually persist for about 1 to 2 weeks, and the sputum may contam 
blood for about 7 to 10 days Further infarcts may occur at short 
interv als If the embolus is infected, abscess of the lung may ensue 

Prognosis This is very grave if the infarct is large, and m tlie 
cardiac and cerebral types of cases 

Treatment Prophylactic After abdommal operations, and m 
fractures especially of the femur, costal luid diaphragmatic respiration 
should be as free os possible, and general muscular contractions 
encouraged If venous thrombosis occurs m a limb, tlie affected part 
should be kept at rest Sodium citrate should also be given m doses of 
gr 80 1 1 d 

Curaliie The muneduite treatment of a pulmonary infarct is 
directed to the relief of pom and the alleviation of shock Fain is most 
eifcctually abolished by strapping the affected side of the chest, from 
below upwards, m a position of full expiration The strapping should 
include portions applied across the top of the shoulder from before 
backwards A hypodermic mjcction should be given of morpbin sulph 
gr 1/6, atropin, sulph gr 1/120 and stT>chDm hydrochlor gr 1/60 
Ileparm may be admmistered the average dose for an adult being 
mg 75 to 150 injected mtrivcnously m the form of n 5% solution, 
2 or 8 times a da} for 4 or 5 da}8 In cases m which the heart has 
stopped beatmg, immediate embotectomy lias been jicrformed with 
some successes The base of the pulmonary artery is opened and the 
clot removed 


Haemoptysis 

definition Spitting of blood 

Etiology Hazmoptysis may be true or spurious In true 
bxraoptysis the blood is derived from the larynx, trachea, bronchi or 
lungs VThereas m spurious hxmoptysis the source of the bleeding is 
above the larynx 

The causes arc very numerous True hismaptysit Pulmonary 
tuberculosis is the most frequent cause, next to ^vhJch comes 
mitral stenosis, associated with pulmonary mfarct, and congestive (left 
ventricular^ failure Other fairly conimoa causes are pneumonia,, 
broDchopneumonia, infarction from any cause and bronchiectasis 
Less frequently hxmoptysis is due to a tumour of the bronchus such 
ns an adenoma or carcinoma, abscess or gangrene of Uic lungs, 
bronclutis, spirocbictal bronchitis paragonomiasis, aebnomy costs, 
hydatid mfeebon, pneumokoniosis, or erosion of the lung by a 
pucumolith (hamoptysis caleulota) Penetrating wounds of the lungs, 
due to a foreign body or fractured rib, arc sometimes met v\itJi 
IliEmoptysis may also be due to blood diseases sucK* os purpura, 
leukemia, hamophiha, or pemiaous niucnua, to deficiency diseases 
such as scurvy or lesser degrees of vitamin C insufficiency, to lack of 
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vitamins P or K ; or to the hsemotThagic forms of small-pox and measles. 
It is at times associated with a high blood pressure, arteriosclerosis and 
emphysema. There is probably no sucli thing as Lxmoptysis due to 
^vicarious menstruation. An aneurysm may erode into a main bronchus 
or into the trachea and cause a recurrent “weeping” of blood, or a 
fatal hemorrhage. Qthcr tracheal and bronchial causes include 
tumours, the infective granuioinata such as tuberculosis or syphilis, 
and erosion of a caseous tuberculous gland. 

Spurious hamoplysis : The bleeding comes from the gums, from 
pharyngeal varices or from the nose. It is sometimes self induced and 
a form of malingering. 

Clinical Findings. These vary with tlic amount of blood 
expectorated. Thus the sputum may be stained with blood, small dork 
clots may be expectorated, or there may be a frank hsemoptysb of bright 
frothy blood of several ounces^ or a profuse discharge of a pint or more 
of blood may occur. The sputum usually contains blood for 2 or 3 days, 
the colour becoming darker after the bleeding has stopped, and stale 
blood is expectorated. Unless the bleeding is severe, the patient is 
unaware of it until he sees the sputum. In a sudden lia;moptysis, in 
whicK»pure blood comes up, he may just ‘‘dear his throat," taste and 
feel a s^tish warm sensation in the mouth, and then spit out the blood. 
Rupture of o vessel into a pulmonary cavity may cause death in a few 
minutes, whereas if an aneurysm bursts into a bronphus, the patient 
falls dead in a few seconds. In pulmonary tuberculosis hxmopfysis 
is more common in hot weather, and in the mojority of cases it occurs 
when the patient is at rest. In some cases lismoptysis leads to lobar 
collapse of the lungs. Deficiency of vitamins C or P may be accompanied 
by lowered capillary resistance (seep. 519)anU bya tendency to spon- 
taneous pctccliix ond ecchjTnoscs, Lack of vitamin K may be asso- 
ciated with chronic cholecystitis, jaundice and h>'poprotiirombinaunia 
ond result in harmoptysis from an old-standing tuberculous cavity. 

Di/Tercntial Diagnosis. The diagnosis of hemoptysis presents no 
difficulty if the patient is seen during an attack. If there is only the 
history to help, there may be great difficulty in differentiating it from 
hicmatemcsis. Attention should be paid to llie following points : ^Vas 
the 6/ood coughed up or vomited f is there a history of ptuvious chest 
trouble, or of indigestion ? Did tbc patient feel faiat before tlic blood 
came up, as often is the case wdtii Iiaanatcmesis. tVas there food mfred 
with the blood ? Was the blood of a brownish colour, due to the action 
of gastric juice, or was it bright ond frothy ? AVas there blood in the 
sputum for some days subsequently ? Did meloma occur after the 
luemorrhagc ? Mela;na is not absolutely diagnostic of haunatemesis, 
as blood may be swallowed in a severe hxmoptysis. If the blood is 
actually seen, the reaction to litmus should be tested. In iixmatcmcsls 
it is acid, unless the patient has taken a large dose of alkali just before 
the bleeding took place, whereas in hacraoptj'sis the reaction is .alkaline. 

In all a liistory of a dellnitc hxmoptysis should be treated seriously 

and as soon as possible further investigutious should be carried out to 
determme its cause. In some coses, however, a cause cannot be found. 
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Treatment In cases of pulmonary tuberculosis the patient should 
be propped up in bed m a senii recumbent position, and if it is 
known from which lung the bicedmg is commg, he should be inchned 
slightly to that side This helps to prevent tlie blood bemg aspirated 
mto the healtJij lung and carrying tuberculous infection there If 
the bicedmg is severe or if the patient ^nnot be calmed, a 
hypodcnnic injection of morpliin sulph gr J should be given 
immediately The patient must keep still and not do anything for 
himself The chest may be auscultated, but percussion must not be 
performed If the bleeding persists, the morphine may be repeated, 
but not more than a total of gr I should be given in 24 hours 
Bandages applied to the tiuglis, with sufficient pressure to obstruct the 
venous but not the arterial circulation, sometimes help to stop the 
hfcmorrliage Diej shouhl he kept on for half an hour, and then can be 
applied to the upper arms for anoUier half hour If the bleeding is very 
severe and threatening life, an endeavour should be made to collapse 
the a/Iccted lung by means of an artificial pneumothorav Usually 
about 500 to 800 c c of air must be intrckiuced mto the pleural cavity 
to check the hxmorrhage Cough should be allayed by a sedative 
linctus, such as Tne opii camph m 20 glycerin m 20, andsyT prum 
serotin m 20, m GO occasionally. Other measures which may be tried 
to arrest the bleeding arc the inhalation of amyl nitrite m S, the 
subcutaneous injection of S nuts of Co igulen Ciba, t d s , the mtrav enous 
injection of 10 mils of calcium gluconate (B P Add ) or the daily 
injection of emetine by drochlonde gr 1 intramuscularly for 5 or G days 
An intravenous injection of 10 mib of al% solution of congo red may 
also assist coagulation at the site of tlie bleeding Alcohol,, ergot and 
digitalis should not be used A mixture is sometimes helpful contamuig 
01. tcreb m 10, tnc (pull m 10, syrup, m SO, aq cmnamon dcst ad 
flozl Ilorltds ^VU food should be taken cold, but it need 
not necessarily be fluid, tlun bread and butter, jcllics, cold fish and cold 
clucken bemg allowed and a salute aperient of mag sulph gr 120 
should be given Vitamm C deficiency can be diagnosed by studying 
the conceiitmtioa of iscorbic acid lu the urine before and after the 
administration of test doses of ascorbic acid. If there is dencicncy of 
vitamin C ascorbic acid tab (O P Add ) mg SO 2 tabs t id should be 
given If no response IS obtained and the capillary resistance is lowered, 
vitamm P should be administered, ns Ilcsperidin tab 0 25 G , 4 tabs 
daily If tJ»e bamo^lysis is associated with JijvTiqnrotJirorabjnaunia 
vitamm K should be presenbed, as Klotogcn 1 capsule or Ivapilon 

1 tab 1 1 d by inouUi, together with Bdein gr 5 capsule, 2 1 1 d. by 
mouth if there is juundicc jUteriiativcIy, Iv.aj>iIon or Prokayvit 1 to 

2 mils arc injected mtrmiusculorly for ^ or 4 days 

Abscess of the Luags 

Definition A localised purulent lofcctiou of the lungs 

Etiology Tiic abscess is caused by infection witli py ogemc organisms, 
siichas!>trei)tococci,staphyJococci,pneainococci,spiroclLxtesoranaerobcs 
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Spirochajtes are almost always present in the pus of inhalation abscesses. 
The abscess may be due to inhalation of some septic material, as after 
tonsillectomy or other operations on the naso-phar>-nx. In some cases 
inhalation of septic material from tlie mouth during’ sleep may lead to 
pneumonitis and pulmonary abscess. In other cases the abscess 
is embolic in origin, as when a tooth is extracted with a local anaisthetic, 
and pulmonary abscess and embolic focal nepliritis subsequently develop 
simultaneously. Less often the abscess is secondary to broncho* 
pneumonia or lobar pneumonia, or to an interlobar empyema, subphrenic 
abscess, new growth of the lungs or ccsophagus, supj)uration in the 
bronchial glands, or caries of the ribs or spine. The amosbic pulmonary 
abscess is described separately (sec p. <J88). 

Pathology. The i^ialation abscess is usually in the right lung, at 
any site. Embolic abscesses may be multiple, and often they ore 
close to the pleura. The abscess may be encapsulated and closed, or 
in connection with a bronclius. 

Clinical Findings. A typical example of inhalation abscess is as 
follows : A day or so after a guillotine operation on the tonsils, the 
temperature rises. After a few days the patient notices that liis breath 
is olfensive after cougli. The temperature then rises higher, and the 
patient is acutely ill. 

On Examinaiion r In the early stages a small area of dulness, with 
diminished tactile fremitus, weak breath sounds and a few r&lcs, is 
detected in. one lung. Unless tlie abscess is in connection with a 
bronchus there is no purulent sputum. The temperature, and pulse and 
respiratio'n rates are all raised. If the abscess ruptures into a bronchus, 
offensive purulent sputuirl is produced. This may measure about 
14 oz. or more in the 2 1 hours. With tlic appearance of the pus the 
temperature usually falls, and the general condition of the patient is 
ameliorated. The blood shows a leucocy tosis of about 12,000 to 15,000 
per c.min. The X-rays reveal a shadow in the lung, at first homogeneous, 
but after rupture into a bronclius a cavity uitli a fluid level may be 
seen when the patient is in the erect position. This may only be visible 
in a lateral radiogram. Upiodol usually docs not enter the affected 
zone. 

Diflferentfal Diagnosis. In the early stages a pulmonary abscess 
may be mistaken for broncliopncumonia or an encysted interlobar 
empyema. After rupture has occurred, the possibility of bronciiicctosis 
must be considered. The Iiustory of the case, and the clinical and X-ray 
findings usually render the diagnosis dear. It should always be remem- 
bered tliat a lung abscess may be associated with a bronchial carcinoma, 
the former being the prominent feature. The diagnosis is generally 
established by bronchoscopy. 

Course and Complications. In some coses the patient coughs up 
tlie contents of the abscess, tiic temperature rapidly falls to normal, 
and a s|x>Dtaneous cure is effected. In others, the expectoration is 
continuously purulent, and the tcmpcralure fall?, witli periodical rises 
as retention of secretion occurs. The suppurative process is slowly 
continuous ; recurrent lia:moptysis, and eventually broncluectasis may 
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result The infection may be \ery acute, or Uie patient s resistance 
Very lou, and the lung then becomes gangrenous (see p 181) Jfeta 
static foci may form elsewhere, sucli as an abscess m the bram 

Prognosis This is always grave It depends largely upon the 
resistance of the patient, whether the abscess is closed or m communica 
tion with a bronchus, and upon the treatment adopted 

Treatment If the diagnosis of pulmonary abscess has been made 
soon after its occurrence, a short tune may be allowed to see if it ^vllI 
elfect a spontaneous cure by rupture mto a bronchus with subsequent 
expectoration of the pus Durmg this period the patient should be 
gi\en a course of Sulpliapyridme (M B 603) as described on p 144 
A creosote solution should be inhaled from the pad of a Bume> Yeo 
mask following prescription may be used Creosot , sp chlorof , 
phenol aa 2 parts, liq lodi intt , sp ctlier , aa 1 part A few drops are 
placed on the pad of the mask every hour Postural dramage and short 
v^ave therapy should also be employed, but the latter haa sometimes 
to be discontinued on mg to hsmoptysis If a cure is not effected 
in 3 to 4 ^^eek8 further measures will be required ^\n attempt should 
be made to empty the abscess by passing a bronchoscope under local 
aruESthesia and, if this is not possible, to collapse the lung by means 
of an artiilcial pneumothorax. The refills should be given slowly, 
keepuig the pressure low, and frequent X ray examinations should 
be made to see if the lung is collapsing, or if there are adhesions 
Even if the abscess is not at first m commumcatton with a bronchus, 
as the lung collapses it may rupture into a bronchus, and tlius be 
evacuated In some cases, wlien there are adhesions, the abscess 
ruptures into the pleura In sucli mstances the patient feels a pain in 
the side, the temperature rises, and a pleural effusion develops A 
sample of fluid should at once be removed for exammation Usually 
it IS clear or slightly turbid for a day or so, and sterile It thcil becomes 
thicker and definitely offensive No delay should now be allowed for 
the fluid to tlucken more, but a nb should at once be resected and the 
pleura drained In tlus way the abscess usually is evacuated through 
the pleura, and after a few weeks the temperature settles, the sputum 
ceases to be purulent, and the empyema wound can be allowed to close 
The development of a bronchial fistula may prolong convalescence 
The altcmativ e method is to dram the abscess at once through the chest 
wall, providing the pleura over it is adherent. If it is not adherent, a 
two pperatioo jis Teguiredf the first qpcratjnp l>eu\g eoncemed 
with rendermg Uie pleura thereat over the abscess, and m the second 
operation the abscess is drained The results of tlus operation are m 
some coses good, but it may be many months before the wound in the 
chest wall closes, or, after healing, the wound may break down and 
discliorge pus ai,ain FrequenUy the operative results are very dis 
appointing, the patient developing a bronclual fistula and empjema 
Sinuses then form which have to be drained for many months I’ost 
operative futahties from p>smia with cerebral abscess formation ore 
also not unknown ^Vhen the abscess is complicated bj bronchiectasis 
lobcclomj may be requued 
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Gangrene of the Lungs 

Definition. Putrefaction of a portion of tiie lungs. 

Etiology. Gangrene of the lungs is caused by infection with pyogenic 
organisms and anaerobes, the resistance of the patient being very poor. 
Predisposing causes: Debility, old age, diabetes meUitus, chronic 
alcoholism and insanity. Gangrene of the lungs may be associated 
with aspiration bronchopneumonia, pulmonary embolus, especially that 
variety whieJi is secondary to a bone abscess in t5T)hoid fever, rupture 
of a carcinoma of the o^ophagus, pressure of a thoracic aneurysm or 
new growth, pulmonary tuberculosis, bronchiectasis and rarely lobar 
pneumonia. 

• Pathology. The gangrenous area of lung is usually circumscribed, 
rarely diffuse. The affected zone is greenish-black, soft and sloughing, 
with a very offensive odour. It is surrounded by a ring of consolidated 
lung, outside wliich there is liyperseroic and <^cmatous lung tissue. 
There is also usually some generalised bronchitis. 

Clinical Findings. A history of ouc of the associated causes 
mentioned above is usually obtained. The patient is very ill with a 
high fever and marked prostration. He may complain of cough and 
offensive sputum. 

On Examination ; If the gangrenous orea is in communication with 
a bronchus, the breath and sputum are horribly offensive, mucli more 
so than in bronchiectasis or pulmonary abscess. The sputum is greenish* 
grey, or sometimes almost black, and may contain blood. On standing 
in a coniQal glass, it separates in three layers, frothy above, homogeneous 
in the middle, and a grecuish-black deposit below. Portions of clastic 
tissue and lung substance may be found in the deposit on microscopical 
esaminatioD. The physical signs vary >vitb the stage of necrosis, a 
consolidated, caseous or excavated area may be found. In some coses 
the pulmonary signs arc obscured by those of pleural effusion. A 
specimen of fluid removed for examination may be slightly turbid, but 
teeming with organisms of various kinds, so that the pathologist returns 
a diagnosis of pulmonary gangrene from the fluid examination alone. 
There are other cases, wldch arc not in communication with a bronchus, 
in which there is no offensive sputum, and in whiclr tlie condition is only 
discovered at autopsy. 

Difierential Diagnosis. Tiic peculiar factor of the breath and 

• sputum, the high temperature and extreme prostration of the patient 
distinguish gangrene of the lung from abscess and broncln'cctosis. 

Course and implications. The course is usually rapidly progressive. 
Pleural effusion, pyopneumothorax or a cerebral abscess may develop. 

Prognosis. This is usually hopeless, although recovery has been 
recorded in a few cases of circumscribed gangrene. 

TreatmenL In gangrene in which there is communication witli a 
bronchus, an attempt should be made to collapse the lung with an 
artificial pnciunotborox. If this is not possible, owing to adhesions, 
surgical drainage through the cheat wall, as for pulmonary abscess, may 
be attempted. If th^ is not considered feasible, an intravenous 



182 TUB nESPlJlATOJlY SYSTEM 

injection of neoarsphcn'imme 0 3 G shouUl be given, and repeated in 
5 days if any improvement is effected Other measures consist in 
inhalation of a creosote solution from a Burney Yea mask, as desenbed 
on p 180 


Hydatid Disease of the Lungs 

Etiology The disease is due to mfcction with the ovum of the 
Echinococcus granulosus (ToMua cchmococcus) 

Pathology The cyst usually forms in a lower lobe of the lungs, 
frequently on the right side It is generally soUtary, and surrounded 
by a fibrous capsule It may rupture into a bronchus, or into the 
pleura, pencardiura, aorta, pulmonary veins or through the diaphragm 
The cyst varies m size, up to about 4 or 5 mches m diameter In 
some instances its contents inspissate 

Clinical Findings The patient may give a history of residence in 
some country such as Austmba. where hydatid disease is comparatively 
common He may not notice any alteration in his health, and the cyst 
IS discovered by X ray exanunabon In other cases the early symptoms 
are those of bronchitis, or of an mtra thoracic tumour Thus there may 
be cough with expectoration, or progressive dyspncea 

On Efamtnadon The physical signs m the limgs may be very 
slight, or a dednite area of dulness may be detected m one Jung, tvitb 
weak breith sounds and diminished voice conduebon As the cyst 
enlaces the mediastinal contents are displaced towards tlie opposite 
side The blood may show an eosmophilia up to 6 or 8%, and the 
intradermal Casoni test (see p 77) is usually positive If the cyst 
ruptures into a brondms hooUets may be found m the sputum 

Differential Diagnosis The X ray fmOings arc fairly characteristic, 
the cysbc sliadow having a dellned margin Other conditions, such as a 
dcnnoid cyst or a simple pubnonory tumour, may cause dirficulties The 
blood and cutaneous tests forbydatid ore useful for conilrmatory evidence 
Course and Comphcatioos A progressive enlargement of the cyst 
will gise nse to increosmg dyspnoea, whereas shrinking and inspissation 
is followed by a disappearance of all symptoms Rupture mto a 
bronchus may be followed by a pulmonary abscess, rupture into the 
pleura by shock and urticaria, and rupture into tJic jwicardium, aorta 
or a pulmonary v cm may cause sudden death 

IVcatment The cyst should not be aspirated TJioracotomy by a 
skiifed surgeon w iff oiTen enable <fie cyst to be remov e<£ 


Dermoid Cysts of the Lungs 

Gimcal Findings There arc usually no symiptoms luilil the cyst 
enlarges sufhcicntly to cause pressure effects Tlie pabciit may then 
complain of cough expectoration, shortness of breath or of pain m the 
chest. Hairs may be seen in the sputum, and the presence of the cyst 
is revcaletl by X ray exammabon Instead of ruptunng into the lung 
the dermoid may enlarge considerably, compressing the long mto a 
tlun layer The physical signs are thm those of pleural effusion On 
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aspiration through the chest wall the diagnosis may be established by 
finding hairs in the pultaccous contents of the cyst. 

Treatment. If causing pressure effects, an attempt at removal 
should be made by a skilled chest surgeon. 

Congenital Cysts of the Lungs 

Etiology. Congenital cysts are imcoran\on and are probably 
formed by a dilatation of the atria of tlie lungs, as no alveoli are present. 

Pathology. In children or adults single or midtiplc cysts of varying 
size may be found, containing air or fluid. Tlic lluid contents may be 
watery, mucoid or purulent. Congenital cysts are classified as : 
1. The large balloon cyst which may completely compress the lung in an 
infant or young child. 2. The solitary cyst occupying up to half the 
lung field. 3. ilultiple medium-sized cysts often seen near the lung 
root. 4. ilultiplc small cysts resembling bronchiestasis. They may 
be distinguished microscopically from bronchiectasis, for with congenital 
cysts the cartilage, muscle, clastic tissue and glands are irregularly 
distributed in the supporting tissues, the lining epithelium often remain- 
ing intact. With bronchiectasis the epithelium is destroyed, whereas 
the structures iu tlie wall maintain their normal position. 

CHnjgai Findings. An infant may be still-born and at autopsy the 
lungs arc full of small cysts. In an infant or young child sudden dyspncca 
may result from distension of a large cyst. Congenital cystic disease 
in adults may give rise to recurring attacks of dyspncca, cyanosis and 
h.emopt}‘si$. IVIien infection occurs there is loss of ueight, irregular 
fever, cough, otfeusivo sputum and clubbing of the fingers. This may 
be followed by lung abscess, bronchiectasis, empyema or cerebral 
abscess. A cyst may rupture and cause a simple or benign spontaneous 
pneumothorax. 

Differential Diagnosis. A single air-containing cyst may be erro- 
neously diagnosed as a cavity due to pulmonary tuberculosis or as a 
pncmnotliornx. ^Vhen infected, the clinical findings resemble those of 
lung abscess or bronchiectasis. 

Treatment This varies with the tyiw of cyst. Pressure sjTuptoms 
in a large balloon cyst must lie immediately relieved by the insertion 
of a needfe, foffowed later by pneumonectomy, iladicaf cure of uni- 
lateral infected cj-sts may be effected by lobectomy or iineumoncclomy. 

Paragonomiasis 

(Vidnuinimj Dulomtanf. Lung Fluke Disease) 

Etiology. The causative organism is a trcniatotle, the Pamgoiiimus 
westermam or DLstoma ringeri. Infection in man occiu« by drmking 
infected water, by bnlhing in it by eating infected crabs. Tlie 
disease is endemic in Japan, Formosa, Korea, China and the Philippines. 

Pathology. Tiic tremutode makes burrows in the lung. 

Cltnt eal Findings. The patient complains of recurrent lismoptjsis, 
often related to exercise. The diagnosis is established by finding the 
ova in the sputum. 
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Treatment Prophylactic In infected areas all drinking water must 
be boiled, bathing should be forbidden and crabs must not be eaten 
Curative This is as for billiarziasis (see p 716) 


THE PLEUR/E 
Acute Dry Pleurisy 
(riinnous or PlasUc Pleansy) 

Defimliou InllummatiQn of tlic pleura, not accompanied by a 
fluid exudate 

Etiology Prunury cases may be due to a rheumatic infection, 
follon mg exposure to cold Pleurisy is oRen secondary to a tuberculous 
focus m the lungs, to pneumonia, pulmonary mfarct, bronchiectasis, a 
neoplasm of the lungs, or to uijury of tlie chest wall 

Pathology The inflammation may be localised or diffuse, both 
layers of the pleura arc usually mvolved, a sticky exudate of lymph and 
flbrin being found Tlic pleurisy may be localised to an interlobar 
septum, or to the diaplimgmatic pleura 

Cluucai Fmdings In the primary cases, and in those associated with 
tuberculosis the patient is often a young adult who says that be ^ras 
suddenly seized with a pam in the side resembling a ** stitch " Any 
attempt at taking a deep btesUi or coughing intensifies the pam It 
should be remembered that m some cases there may be no pam, 
although on extensive pleural rub is present 

0/1 Examination The temperature is usually a btUe raised 99* 
or 100* F The respiration rate is also somewhat above the normal, but 
the breathmg is shallow The patient may prefer to he in bed on his 
bock or on the sound side, owing to local tenderness over the affected 
area 

The chest Inspection The movement may be shghtly diminished 
on the affected side Palliation Often there is local tenderness at 
the site of the pam Friction rrcimtus may be felt. Percussion 
The resonance is normal, or slightly diminished Auscultation There 
is weak air entry over the area of the pleunsy A leathery or creaking 
rub may he heard at the end of inspiration or beginning of expiration, 
or fine pkural crcpitatious at the end of inspiration These ore 
constant after cough, lielping to differentiate them from pulmonary 
idles which often disappear after cough Vocal resonance may be 
slightly dimimshed over the affected area 

In diaphragmatic pleurisy the pam is often referred to the tip of 
the wrrcspondmg shoulder or to the shoufdcr joint (the reflex is through 
the pliremo nerve to the 4th cervical nerrc root), or the symptoms may 
he abdominal In the latter case a tender area can be found in the 
subcostal plane, about 2 inches fro^i the mid hne (fe bouton de Gudneau 
de Ifwssri/) There is usually weak air entry over the corresponding 
lower lobe of the lung In interlobar pleunsy, the inflammation may 
be localised to the septum between the nght upper and middle lobes 
The pam is then felt m Uie region of the fourth nght costal cartilage, 
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and fme crepitations may be audible at this level. Often the condi- 
tion is only revealed by X-ray examination. 

Differential Diagnosis. Other causes of pain in the chest must be 
considered, such as myalpa or fibrositis of the intercostal muscles or 
membranes (pleurodynia), intercostal neuralgia or neuritis, periostitis 
of a rib, the initial pain of herpes zoster, and pain referr*^ from the 
heart or abdomen. The phj'sical signs of dry pleurisy, enumerated 
above, are very characteristic. In intercostal myalgia, altliough the 
■ pain is intensified by deep breathing, no pleural signs are foimd. In 
\ intercostal neuritis or neuralgia the pain follows tlie nerve path, and 
' localised tender spots are present, especially at the back (posterior 
, pi^ary division), in the mid-axilla (lateral cutaneous branch) and at 
the chondro-stemal junction (anterior cutaneous branch). The appear- 
ance of the typical eruption establishes the diagnosis of herpes. Rib 
periostitis may be shown by X-ray examination. Pain due to cardiac 
or gastric causes is often related to effort or to digestion. 

Course and Complications. In simple cases the. pain usually lasts 
for about a week, but fluid may rapidly form, and, by separating the 
inflamed surfaces, cause the pain to disappear. In otlicr cases the pain 
of dry pleurisy is rapidly followed by the symptoms and signs of lobar 
pneumonia, or it may be the initial symptom of a pulmonary neoplasm 
or of tuberculosis. An extensive plastic pleurisy may pass on to 
plcuTogenous fibrosis of the lungs. 

Prognosis. This depends largely upon the cause. The possibility 
of pulmonary tuberculosis or of a neoplasm should always be borne in 
mind. 

■ Treatment The patient must be kept in bed until the temperature 
is normal. The pain may sometimes be relieved by the application of 
liq. iodi mitis or ^Intipldogistlnc (cataplasms haoltai D.P.) to the 
aflccted side. If this is unsuccessful the side should be strapjied from 
' base to apex, in a position of full expiration. The useless diy cough 
can be checked by a sedative linctus, such as Oxynicl. scilltc m. 80, 
acid, hydrocyan. dil. m. 2, morphin. tartrat. gr. 1/18, oquam od in. 80. 
To secure sleep some drug sucli as aspirin gr. 5 to 10 may be given at 
night The diet during the febrile period should be fluid, and the 
bowels should be opened daily with salines, such as mag. sulph. gr. 80 
to 120 mane. 'Wlicn the tcmpcnxture has fallen the chest should be 
X-rayed to see if there is any evidence of underlying pulmonary disease. 
If a tuberculous focus is discovered, the treatment is as for an early 
case of pulmonary tuberculosis (see p. 153). .\part froni this, gentle 
brcatliing exercises should be cocouroged during convalescence, to 
expand the lung, increase the circulation and prevent the formation of 
pulmonary fibrosis. , 


Chronic Dry Pleurisy 

Chronic thickening of the pleura may be found in association with 
pulmonary tuberculosis, in artiOdal pneumothorax or pleural effusions 
of some duration, after on empyema, and in poljrscrositis. 
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Pleural Effusion 

The following varieties are described 1 Clear effusions, of wluch 
tlierearetwo varieties, pleumy with effusion (serothorax), and a pleural 
transudate (hjdrothorax) 2 Purulent effusion, an empyema (pyo- 
thorax) 3 Hajmorrhagic effusions, such as hxmothorax, himo* 
serothorax, and haimohydrotliorax 4, Milky effusions, such as 
chylothorax, pscudochylothorax, and chyliform effusions 

Pleurisy with Effusion 

(Sera fibmious pleurisy iS'erotAorar) 

Definition An infiammatory serous pleural exudate 
Etiology The most important cause is a tuberculous focus m the 
lungs or pleura Somecasesmay bedueto rheiunatism, or be secondary 
to oral sepsis or may occur as a complication of sep ticscmia or enteric fev cr. 
Less commonly the effusion is associated with mllammatory pulmonary 
lesions such os pneumonia and bronchopneumonia, or with a pulmonary 
infarct or new growth It may also be met with as a complication of 
lesions of the* pericardium or abdomen or as a manifestation of poly- 
serositis iVrlificial pncuoiotborax is complicated by a serous effusion 
in about 90% of cases 

Pathology A plastic pleurisy is followed by tlic output of a clear 
yellow cx'udate The specific gravity of the iluid is between 1,010 and 
1,018 The reaction is alkaline, and protein (albumin, glohuhn and 
fibrinogen) is present to the extent of 4% or over The fluid usually 
clots on standing ^bc^oscoplcaUy polymorphonuclear cells, lympho 
cytes and a few red cells ore seen, and occasionally cosmophils 
prcdoimintc Li one case with combined ubdummal tuberculosis and 
a tuberculous pleural effusion the fluid showed 80% and the blood 
of eosinophils A few pleural endotliclial cells may also be seen The 
exudate is often sterile, but tubercle bacilh may be found, or if tlie 
exudate is injected into a guinea pig it may cause the animal’s death 
from tuberculosis Lymphocytosis is suggestive of a tuberculous 
infection In other cases the juieumococcus or B tj^ihosus may be 
found The amount of fluid vanes &om a few ounces to over 2 pints 
Clmical Findings The effusion may arise insidiouslv or follow an 
attack of acute dry plcunsy, or occur as a complication of one of the 
conditions mentioned above The symptoms vary wiUi tlie mode of 
onset tlic patient may complain of pain or of dyspncca The results 
produced by the effusion depend largely upon Uie amount of fluid 
present 

On Examtnatton In an average case there is fever of 301“F or 
over, tlie pulse is frequent, over 100, and the respiration rate is above 
normal The patient appears distnssed on slight exertion, and there 
is some cyanosis lie tends to be on the affected side or may require 
to be propped up The chest Inspection Tlicre is diminished 
movement on the affected side The sliadow of the diaphragmatic 
movement, as seen on the chest wall when the patient breathes, is not 
visible on the affected side (Litten’a sign) The cardiac impulse may 
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be seen displaced away from tlic side of the effusion. Palpation : 
There is diminished expansion on the affected side. Tactile fremitus 
is xisually absent over the effusion. Tlic cardiac apex is moved away 
from the side of the fluid, and in a left-sided effusion cardiac pulsation may 
be felt to the right of tlic sternum. Percussion : There is stony duluess 
over the effusion, above the level of the fluid a high-pitched note may be 
elicited (skodaic resonance) due to compression of the lung. The line 
of the upper level of the fluid, in a moderate sized effusion, is curved 
from before backward^ the liighest point being situated in the posterior 
part of the axilla (tlie S curve of Ellis or Damoiscau’s line). The level 
of the upper border of the fluid may also vary with chauge of position 
of the patient. A triangular area of duluess may be found on the 
opposite side at the back, owing to the fluid fornmig a mediastinal 
bulge (Grocco’s triangle). The apex of this triangle is on top, near the 
spine, at the level of the upper border of the effusion. Auscultation : 
The breath somids over the fluid may be absent, very weak, or bronchial 
in character if the lung is collapsed and the bronchi remain patent. The 
oir entry is usually feeble above the fluid, whereas over the opposite 
lung the breath sounds ore loud and harsh. Some scattered rhonchi 
may be heard above the Quid, and a few rules at the opposite base. 
Usually there are no adventitious sounds over the dull area, but at times 
some coarse rules arc audible. A pleural friction rub may be heard just 
above the upper Quid level. Vocal resonance is usually absent over the 
fluid, but near its upper level the conducted voice sound has a nasal or 
bleating character (osgophony). Whispering pectoriloquy and broncho* 
phony are occasionally present over a pleural effusion. BaccUi 
enunciated the dictum that the wliispcrcd voice sound is conducted 
through a serous but not tlirough a pur^ent effusion. This, however, is 
often not tiie case. A forge pleural effusion may cause a doumward 
displacement 'of either the liver or the spleen. 

Differential Diagnosis. The nature of the fluid in the ciicst can 
only be determined by exploratory puncture. The diagnosis of tlie 
presence of a pleural effusion is often a matter of great difflculty, 
especially if U;c fluid is of smalt volume or loculatcd by pleural adhesions. 
The most reliable indications of fluid ore the triad of signs, stony dulness, 
absence of tactile fremitus, and absence of adventitious sounds. Cardiac 
displacement is not always present. The breath sounds arc so variable 
that no reliance can be placed on tliem. A pleural effusion must be 
differentiated from tlie following conditions : Thickened pleura and 
fibrosis of lung, consolidation of the lung, and pericardial effusion. 
\ViUi a thickened pleura and fibroid lung, the dulness is not of sucli a 
stony cliaracter, the cliest wall is often flattened and the heart may be 
displaced towards the affected side. Adventitious sounds, such os ^ 
fibroid riles, are often heard over the olfectcd lobe. In pulmonary 
consolidation tlie note also is not so stony, vocal fremitus is increased, 
and rides aie usually oudible. There is also no cardiac displacement. 
In pcricaitliol effusion, the dulness has a iieculior sliape (sec p. 200), and 
the signs at tlie left base behind ore Uiose of consolidation (sec p. 200). 
In all cases of doubt, cspcjially in a localised interlobar, mediastinal or 
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diaphragmatic effusion, an X-ray eacammabon is of great value, and 
should be obtamed, if possible, before any e^qiloratory puncture of the 
chest IS made 

Course and Complications. A small pleural effusion is usually 
absorbed spontaneously m 2 to 8 weeks, with some resultant pleural 
thickemng or adliesions. Tlie compressed lung re-expands and very 
httle abnormahty can be detected subsequently. In other cases the 
lower portion of the lung does not completely expand, is congested, and 
fibrosis of the lung ensues. Acute cedema of the lungs is a rare comph- 
cabon during the early stage of the disease. A large effusion often will 
not absorb until a certain amount has been removed by aspiration. In 
other cases after aspirabon the effusion recurs repeatedly, causing little 
constitutional or mechanical disturbance. 

Prognosis. The immediate prognosis is good, but m a fair 
proportion of cases pulmonary tuberculosis is a sequela. Less 
frequently bronchiectasis ensues on fibrosis of the lung. 

Treatment. The patient should be kept m bed as long as the 
temperature is raised, and, if pracbcable, until tlie effusion is absorbed. 
The amount of fluid ingested should be limited to 2 pmts a day, and m 
obsbnate cases a salt poor diet (see p. 455) may be given. Diuretics, 
such as a mixture contaimog Pot citrat , pot acetat , pot. tartrat. aa 
gr. 80, liq ammon acetat. in 00, aq cblorof ad fi oz 1 should be given 
8 times a day, and a saline such os mag sulpb gr 00 to 120 mane. Tlie 
affected part of the chest should be painted every other day with liq 
lodi nut. A syringe full of Quid should be removed from the pleura and 
examined chemically, cytologically and bactenologically. Aspirabon 
with air replacement should performed under the foliowiog circtun* 
stances 1. If the fluid reaches to the second nb, m the erect posture. 
2 If there IS marked dyspnoea or cardiac embarrassment. ^3 If the fluid 
does not show signs of absorpbon in 3 weeks. 4 If there is a bilateral 
effusion, the larger exudate should be aspirated 5 If acute cedema of 
the lungs or severe collateral hyperxmia of the lungs occur. 0 If 
X ray cxammation reveals a tuberculosis focus m the lung or if tubercle 
bacilh are found m the sputum It is not advisable to aspirate all pleural 
effusions as a routine procedure. After the fluid has absorbed, the 
lungs should be X-rayed again, and if no evidence of tuberculosis is 
obtamed, breatlung exercises should be instituted to expand the lung 
and prevent the occurrence of flbrosis and of bronchiectasis. The 
sound side of the chest should be prevented from expanding by means 
of a towel held round it, or by the back of a chair pressed up against 
It, whilst inspiratory efforts are made for 5 minutes night and morning. 
If this exercise causes persistent pain or aching in the chest it should 
be discontmucd for a bme In oU cases in v\hich there is evidence of 
tuberculosis u course of sanatorium treatment is advisable. 

Hydrotborax 

Definition. A transudate into the pleural space. 

Etiology. The two mom causes of hydroUiorox arc heart failure 
and renal disease, liloic rarely it is associated with severe ansmia. 
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famine oedema or deficiency of the vitamiii B complex, or with throm- 
bosis of the azygos veins, or pressure upon them by a mediastinal 
growth. 

Pathology. The fluid transudes citlier as the result of venous stasis 
or owing to clianges in the blood and tissues associated with renal 
disease. The transudate is pale yellow, the specific gravity is lower than 
. 1,010, and a small quantity of protein (albumin and globulin) is present. 
This is less tlian 3%. It does not clot on standing. Jlicroscopically 
only a few endothelial cells are present and there are no organisms. 
The transudate may be bilateral. 

Clinical Findings. The history is that of the antecedent condition, 
usually cardiac or renal disease. ^Vn increase of dyspncca suggests fluid 
in the pleura, the physical signs of which liave been described on p. 18C. 
Cardiac displacement is‘not generally marked. There is no disturbance 
of temperature, and no preliminary stage of dry pleurisy is noted. 
(Edema is o^n present elsewhere, such as in the legs, liands or back. 

Course and CompUcalions. The course depends largely upon the 
results of the treatment employed for the underlying cause. 

Prognosis. This is grave, as in cardiac disease the transudate is an 
, Indication of circulatory failure, and in renal disease it is an expression 
of defective elimination. 

Tieatmcot The fluid should be aspirated if it is causing distress, 
and the appropriate treatment given for the cedema of cardiac or renal 
disease, or for vitamin B deficiency. 

Empyema 

(Pyotborax) 

Definition. Pus in tlie pleural cavity. 

Etiology. Empyema is most often a complication of lobar pneumonia 
or of bronchopneumonia. It may be sjm-pncumonic or mcta-pncumonic, 
according as to whether it develops during the acute febrile stage of 
pneumonia or os a complication after the temperature has fallen to 
normaL Other less common causes are pulmoiiaty tuberculosis, 
broncliieetasis, abscess or gangrene of the lung, mediastinal abscess, 
carcinoma of the ccsopbagus, pericarditis, penetrating wounds of the 
chest, subphrcnic abscess, septiewmia and pyiemia. Rarely it appears 
to develop as a primary condition. The causative orgamsms include 
the Diplococcus pncumoniic (pneumococcus), streptococci, the Jlyco- 
bacterium tuberculosis (B. tuberculosis), the Bacterium commune 
(B. coU), the Hazmoplulus Infiuenzx, the Bacterium friedlandcri (pneumo- 
bacillus), the Bacterium tj-phosum (B, typhosus), staphylococci and 
varieties of streptothrix. A sterile purulent effusion is met uith in 
'tuberculous pyothorax, and in some acute cases, for a dhy or so after 
the rupture of a lung abscess. 

Pathology. The pleura becomes thickened, and the lung collapseil 
and fibrosed in long-standing cases. The fluid may be otlourlcss orrery 
offensive, it may be thin or thick, yellowish, greenish or brown. Large 
fibrinous flakes are often present in pneumococcal infections, wher^s 
In a streptococcal empyema the fluid b often tiiin. The specific gravity 
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is usually er 1,030, and numerous disintegrating pus cells are present 
The fluid may be free, or loculated at the base, apex, on the mediastinal 
surface or m an interlobar fissure It may track through the chest wall, 
into tlie lungs or pericardium, or through tlie diaphragm Tlie distinction 
between empyema and pyothorax, which suggests that m the former 
the pus IS locahsed by adhesions, is artiflcia] and sliould be 
abandoned 

Clinical Findings Empyema is chiefly i disease of children and 
joung adults, although it may occur at any age In a tj^ncal meta- 
pneumonic case after an attack of lobar pneumonia, the temperature, 
which has fallen to normal for a few days, gradually rises agam by 
irregular stages The condition of the patient deteriorates, the appetite 
fails and shivering or sweating attacks may occur There may be an 
actual rigor As the effusion increases in size the toxicniic symptoms 
are more marked tlie pulse and respiration rates mcrcasc and there is 
dyspnosa 

On Examinaiion Often there arc no special symptoms The 
physical signs of pleural effusion described on p ISd, may be found In 
addition the special features met with m emp> cma are os follows The 
patient IS often pale and has a toxamiic appearance There may be 
bulging of the intercostal spaces on the affected side, or cedema of the 
chest wall or corresponding arm Pulsation may be seen in left sided 
cases, usually near the apex of the heart {empyema necessitatis), when 
the empyema tracks through the intercostal muscles Clubbing of the 
flngerb may rapidly appear The breath or sputum is offensive if the 
anpjema is interlobar and communicates with a bronchus There is 
usuifliy a leucocytosis of between ItlOOO aud 20,000 per c mm The 
exploratory needle reveals the presence of pus 

Differential Diagnosis It is easy to overlook ou empj ema, cspeciallj 
when the onset is insidious, as so often is tlie case m pneumonia It 
should always be suspected if the temperature rises again after it bos 
fallen to normal, unless this nse can be accounted for by some other 
complication such as spread of the disease, or the development of peri 
carditis In all coses ot doubt an e\pIorator> puncture should be mode, 
but m some cases the pus is thick and will only pass tlirough a wide bore 
needle ,-Vjiopicalempjcmaisasourceofdi/ncult} , it may be oiistahcn 
for a jiulmonarv neoplasm, but m enipjcma the dulncss does not extend 
across Uie mid sternal line, as it may do with a new groirth An 
interlobar emp>cma is to be suspected, when localised signs of fluid 
arc discovered along the bne of ao interlobar septum, or if the breath is 
offensive on coughing The Xrays are of inestimable value m the 
diagnosis The foUawmg conditions also must be excluded m certain 
cases Unresolv cd pneumonia and fibrosis of the lung, tuberculosis or a 
growth of the lung, a rib abscess, an ancur>5m, and a subphrcnic 
abscess In unresolved pneumonia and pulmonary fibrosis the heart is 
not displaced oway from the affected side, and usually rules are lieaxd 
over the dull area, and tactile fremitus is present. In doubtful cases 
exploratory puncture should be made V nb abscess may be mistaken 
for a pointing empjema, or an aneurysm for a pulsating empyema 
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The X*ray examination is invaluable in such cases. In subphrenic 
abscess hdp is obtained from the history of the antecedent condition, 
and the X-ray examination, which may reveal the situation of the 
diaphragm, as raised in a subphrenic abscess and depressed in an 
empyema. There is usually no lateral cardiac displacement with a 
subphrenic abscess. If an exploratory needle is inserted tlxrough a lower 
intercostal space and passed downwards until the pus is located, the 
needle will move with respiration in a subphrenic collection, as it must 
pierce the diaphragm. 

Course and Comph'cations. Unless the empyema is evacuated, the 
patient usually becomes more severely ill and will eventually die from 
heart failure, pyaxmia, amyloid disease or cerebral abscess. In rare 
instances the virulence of the empyema abates and a sterile empyema 
results, with calcification of the pleura. Purtlier, an empyema may 
develop on the opposite side, or the pus may tra<i through the chest 
wall, into the me^astinura, pericardium, lun^, or into the neck or 
abdomen. If an empyema ruptures into a bronchus it may result in 
sponLoneous cure, or form a bronchial fistula, or cause ileath by suffoca- 
tion. Other complications include abscess or gangrene of the lungs, 
broiiclucctasU, pulmonary ostco-arthropalby, pyjcmia and abscess in 
skeletal muscles. Permanent pleural thickening usually remains os a 
sequela of an empyema. 

Prognosis. Empyema Is a serious condition, witli a mortality of 
nearly 20%. The prognosis is naturally improved by early diagnosis 
and eillcient treatmait. The outlook is most favourable in pneumo- 
coccal infections ; in streptococcal or tuberculous empyema tlic 
prognosis is more grave. In tuberculous empyema over 50% die. Tiie 
danger to life is necessarily greater in bilateral empycmala. 

Treatment. In all cases of doubt the chest should be explored. In 
loculatcd or interlobar empyema it may he necessary to jxerforin 
several punctures under a general oaxsthetic, the surgeon being then 
prepared to proceed to evocuatc the pus if it is located. The usual 
advice is that a pneumococcal empyema sliould immediately be drained 
by rib resection, wbcrcas in streptococcal ca$cs, when the fluid is Uun, 
it should be treated by rci)cufc<l uspirations until the effusion is thicker 
and adhesions have formed uliich ^ril! prevent mediastinal displace- 
ment. The oixration of rib resection should then be carried out. There 
arc certain dangers in this procedure ; thus undue delay may prove 
fatal ouing to the dcvclopnicnt of |»cricarclitis, and in an infected 
luemothorax drainage should be {icrfonncd imniediatcly. In some 
cases of streptococcal einjxycma sulpliauilamldc 3 G. suspended in 
2 to 3 oz. of sterile norin.!! saline have been injected into the pleural 
cavity after aspiration of the effusion. The results, however, liavc not 
been ver>' salisfacUxiy. A tuberculous empyema should Jic ver be treated 
at first by rib resection, hut the Iluid should be aspirated with air 
' replacement, and the pleural cavity washed out with jiictJiyJene blue 
H in 5,000). In other cases picurotoiny with constant uiiJcr-watcr 
ilminagc is rcquircil. followed later by phrenic avulsion and perhajis 
thoracoplasty. After-treatment consists in the use uf suitable insplra- 



192 Tlin RESPIRATORY SYSTEM 

tory breathing exercises to expand Uie lung, as dcsci:ibcd by MacMabon 
{Lancet, 1919, i 097) 


Hzemothorax 

Definition Blood in the pleuml cavity 

Etiology. Uxmothorox may result from wounds of the chest \^all 
or tlie lungs, from blast of high explosives, from fractured ribs injuring 
the lung, from division of pleural adhesions, or from rupture of an 
aneurysm 

Pathology In gunshot wounds of the chest, the blood pours out 
mto the pleural space and docs not clot The diaphragm is usually 
displaced upwards on the affected side, and the lung is collapsed The 
liaimothorax may become mfected with streptococci or with anaerobes 
In other cases death rapidly ensues and the blood is clotted 

Chmeal Fmdmgs The patient who has had a penetrating wound 
of the chest usually gives a history of hicmoptysis following directly on 
the ivound He then complainsof pain m the chest, cough and dj^pnaa 

On Examinalion The signs of a pleural effusion are found (see 
p ISO) If the fluid is stenie, there is little or no pyr^a, but if, os is 
often the case, it is mfcctcd, a high temperature is registered In 
addition, os &ur is often present m the pleural cavity together with 
blood (triuinatie hsniopncumothorux), the signs of fluid and air may 
also be detected (see p 195) 

Differential Diagnosis. The nature of the fluid is detennined by 
expbratory puncture 

Course and Complications Ihc course is usually tliot of an uncom- 
plicated pleural effusion, with gradual absorption of the fluid If the 
blood becomes infected the temperature suddenly rises to 102 ^ F. or 
lughcr, and the patient becomes despemtely ill 31assive'collapse may 
develop m the opposite lung, or bronchopneumonia and generalised 
bronchitis 

Prognosis This is usually good m cases due to wounds If the 
hsmoihorax is due to rupture of an aneurysm, death occurs in a few 
minutes 

Treatment Aspiration of the fluid aids absorption, but this is not 
required in small effusions Rcinov nl of nit from the pleural cuvnty may 
be required if the pressure is high In wounds of the chest, if the 
temperature rises, a specimen of the fluid should be withdrawn and 
cxaiiuiicd microscopicaKy If the number of polymorjihonuclcars is 
cxcessiv e, a nb sliould immediately be resected and the fluid drained, 
without waituig for tlic results of aerobic and anaerobic cultures 

Hsemoscro thorax 

DefimUon iVninllammatoryserouspleuralexudate, containing blood 

Etiology. Ilicmoscrothorox may be met with m association with ^ 
new growths of tJie Jung, pleura or mediaslinum, with pulmonary or 
plcui^ tuberculosis, or after previous aspirations of a scroUiorax At 
tunes it is a complication of cirrhosis of the liver, scarlet fev er, small pox, 
purjiura or lobar pneumonia 



CJIYLOTUOUAX 


193 


No special description of the clinical llnduigs is called for, as they 
resemble those of sero-fibrinous pleurisy (see p. 18G). The finding of 
blood in the pleural fluid should always be regarded as a very suspicious 
indication of an intra-thoracic new growth. 

Hmmohydrothorax 

Definition. A pleural transudate containing blood. 

Etiology, llammhydrothorax is most usually associated with heart 
failure. The clinical fmdmgs are those of hydrothorax (see p. 189). 

Chylothoraz 

Definition. A pleural effusion of chj'le or of fluid containing cliylc. 

Etiology. Chylothornx results from injuiy of, or obstruction to, the 
tlioracic duct. These may be due to trauma, erosion by a growth, 
pressure of a growth or of enlarged mediastinal glands, or to internal 
blockage by a parasite, such as the Wuchcria bnnerofti. 

Pathology. The fluid is milky and contains fat. On standing, the 
fat forms a layer ou top of the fluid. 

Clinical Findings. No special description is called for. The nature 
of the fluid is discovered by thoracic puncture. The fluid should not 
he aspirated unless causing cardiac embarrassment or dv^pneca. 

Pscudochylothorax 

Definition. An opalescent pleural effusion, whicli docs nut contain 
fat globules. 

Etiology. Pscudochylothorax may 'be associated witli chronic 
pulmonary tuberculosis, matigDant disease of the lungs or pleura, oud 
clironic disease of the heart or kidneys. 

Pathology. The opulcsceucc of the fluid may be caused by the 
presence of iccilhin-globulin, calcium phosphate, cholesterin or lilurke. 
On standing, u deposit forms, which, in the case of cholcsteriu effusions, 
is seen ns delicate silvery flakes. 

Clinical Findings. Tlic signs arc those of u pleural effusion. The 
nature of the fluid is determined by removing a sample. ^Vspirution is 
rarely required. 

Cbyliform Effusions 

Definition. A picurM cilusiow conVaming fat globules Ivit vw tbylt. 

Etiology. Qiyliform effusions nmy be associated with tuberculosis 
or malignant disease of thelungs or pleura. 

Pathology. The fluid has a milky appearance, and remains turbid 
on standing. The fat globules arc probably derived from degenerating 
leucocytes and cudoUiclinl cells. 

. Clinical Findings. Asaiiiplcoffliiidshouldbcremovcdfordiagnoslic 
cxauiination. 

Pneumothorax 

(including lIijdropneumoUioTax and Pyopneumotharax) 

Definition. .Vir or gas "in the pleural cavity. Serous fluid 
(hydropncuinothorax). or less often pus (pyopneumothorax), may also 
be present. 

•IbCIUKt I f 
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Etiology. The air or gas niay be dcri-ved from various sources 

1 The liuigs Kupture ofatuberculousfocusaccounts for about 80% of 
all cases. Less frctpicntly the pulmoruiry lesion, uliich causes pneumo- 
thorax by its rupture, js an abscess, gangrene, new growth, onlliru- 
silicosis, infarct or a hydatid cjst of the lungs, or the perforation is 
caused by rupture of an empyema mto the lung, a fractured nb or an 
exijlormg needle “ Benign spontaneous pneumothorax," also called 
" pneumothorax in the apparently healthy," or " pneumothorax 
simplex ” constitutes a special group of cases It is probably due to 
the rupture of on emphysematous bulla or congenital cyst of the lungs. 

2 The exterior The air may be introduced therapeutically, as m 
artificial pneumothorax, or aecidcntally, owing to wound of the chest 
wall opening the jileura, or during aspiration of a pleural effusion. 

3 The nicdiastuiuin The air may tome from the ccsophagus, due to 

rupture This may be secondary to carcinoma, to corrosive poisons or to 
trauma from an ocsopliagoscopc or bougie, or no cause may be found (see 
p. 21) 4 Tlie abdomen Perforation of the stomacli, duodenum or 

colon may lead to a subpiurcnic abscess, which tracks through the dia- 
phragm into the pleura A Incr abscess may rupture lalo the lung. 
S 1 he pleura Anaerobic organisms may form gas in a pleural effusion. 

Pathology In perforation of tbe lung, the opcoing may remain 
patent, air passing in and out %Tith respiration, or it may immedutely 
seal oser (closed pneumothorax), or it may form a ^alve, air entenitg 
tlie pleural cavity ^vlth each insjiiration and being unable to leave it 
vritb expiration This latter .vanety is bnowTi os suffocative pueumo' 
thorax A bilateral pneumothorax may occur, due cither to rupture 
of both lungs, or to the sir escaping from one pneumothorax, through 
a minute opeiimg into the opposite pleural cavity. 

Ciiotcal Findings A pneumothorax may occur suddenly m a 
patient who is apparently ui good liealtb, or as a complication of an 
illness wluch confines hmi to bed Hus illness is usually pulmonary 
tuberculosis The onset may occur while tlie patient is walbing along 
the street, or be associated witii a cough or some muscular effort. Ihcrc 
IS typically a sudden severe jmm m the cliest, often m the mid axilla, 
and a sensation of something snapping may be felt. The patient may 
unmcdiatcl) collapse or find great distress in breathing. The degree 
of distress depends upon tlie nature of the opemng mto the pleura, 
whctlicr valve like or otherwise, and also upon the presence or absence 
of pleural adliesions, whicJt foculatc Uie pneumothorax and present 
mediastinal displacement In the latter cose, the onset of the pneumo- 
thorax IS often symptoiiilcss, and it is only discovered on a routine 
examination 

On Exaintnation tVith a diffuse pncuinothonix the patient is 
usually propped up m bed, very distressed and short of breath. The 
ciicst. Inspection fJicrc is diminished movement on tfie affected 
side The cardiac impulse may be seen displaced towards the sound 
side. Palpation - Tactile Creniitus w absent on the affected side. The 
cardiac impulse is felt displaced away from the side of the pneumo- 
thorax. Percussion. There is a hypcrrcsonaxit note over the pneumo- 
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thorax. If lluicl is alstf present, the note is impaired at the base, and 
sliifting dulncss may be obtain^ when the chest is percussed with the 
patient at first erect and then reclining. The upperborder of liver dulncss 
may be obscured in right-sided eases. Auscultation : The breath 
sounds over the pneumothorax are w'eak, and may be of a metallic 
broncliial character. The coin -sound is often heard. This can be 
elicited in a modified form by flicking the chest wall over the pneumo- 
tliorax with tiie finger nail, while listening through the stethoscope. 
Ilarsh breath somids are audible o%*cr the other hrng. Witli a shaHow, 

, left-sided pneumothorax systolic clicks, whicli are audible botli to the 
patient and to the examiner, may be hcani near the ajiex of the heart. 
Metallic rMcs or a splash (Ilippocmtic succussion) may be heard if 
fluid and air are jircscnt in the pleural space (hydropneuniothorax). 
The pulse rate is usually about 120 and the respiralioiis 20 to SO. The 
diagnosis is confirmed by removal of a small quantity of air by explora- 
tory puncture. A small sjTinge is used containing a 2% solution of 
Xovocain (procain. hydrochlor. ll.P.). When the needle enters the 
pleural space, bubbles of air can be sucked back into the sjTingc. The 
X-ray examination will show a clear area due to the air, and a collapsed 
lung. If there is a hyclropncuniotlior.-ix the upper level of the fluid 
assumes a straight transverse line, when the patient is erect. The 
pliysical signs in a loculatcd pneumothorax nmy closely resemble those 
of a pulmonary cavity, and X-ray examination is of value m differen- 
tiating them. 

Differential Diagnosis. There is usually no difllculty in the diagnosis 
of a c 9 mplcte spontaneous pneumothorax. A loculatcd pneumothorax 
may simulate a pulmonary cavity or an emphysematous bulla. Further, 
a loculatcd apical pneumothorax, occurring in a patient who 1ms extensive 
fibroid tuberculosis of the opiiosilo lung, may cause sudden severe 
dyspncca, so that it is mbteken fur asthma. A partial, left-sided 
pneumothorax may symptomatically closely' resemble coronary disease. 
Careful exploratory' puncture of the pleura, as described above, vrill 
demonstrate the presence of air. If u pneumothorax needle is now 
inserted, attached to a manometer, it can be shown that the air is in 
the pleural sac and not in the lung! In the former, the mean pressure 
is positive, vvlurcus if the needle is in the lung, there is a respiratory 
excursion of pressure above ancf betow the zero fine, the mean pressure 
being Zero. A loculatcd basal piicuniothor.ix may closely simulate a 
perforated gaslrio or duodenal ulcer, but with u careful eximination on 
Uic lines described above, the diagnosis can usually* be made. 

Course and Complications. The course of a spontaneous 
pneumothorax depends u}>oii its cause and the nature of the opening. 
Kccurrcnt attacks may* occur or even bilateral piicumotliorax. The 
occurrence of an Infected pleural effusion increases the gravity of the 
situation. 

Prognosb. This is often grove, death may rapidly occur from 
shock, or the air may gradually be absorbed, llil-itcral eases arc also 
of greater severity. In adrancctl eases of puhnonary tuberculosis a 
spontaneous pncuinotliorox usually ushers in the final scene, whereas 
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in early cases, or in “ simple pneumothorax ” due to rupture of 
an emphjscraatous bulla, the outlook is usually good, although recur* 
rcnce occurs in about 20% of cases. 

Treatment A hypodermic injection of niorphui sulph gr i should 
be gnen immediately if the patient 15 m distress If the pressure of 
air IS causing d\ spnoea and cardne embarrassment, it must be reduced 
This can best be done w ith the aid of a pneumothorax apjiaratub. The 
pressure of air is then casilj recorded, it may be %ery high, suflicient 
to blow tlic fluid out of the manometer, if the tube is not controlled 
i\ir IS remo^ ed b\ running the fluid from one bottle to the other, in 
the rcictse direction to that employed m inscrtmg air into the pleural 
ca\^tv, and the pressure reduced to a negatisc salue, such as — 2 or 
— 5 cm water If tlie needle is now Uept in the pleural casntj for 5 or 
10 minutes, it can be seen if the pressure is rising again If tins is 
occurring, it will be necessarj citlicr to remove air frequently or to 
kc«.p m the pleura a needle, to which is attached a nihber tube con- 
nected bj aT glass tube both with a pneumothorax apparatus to record 
the intrapleural pressure, and with a tube, the distal cud of which dips 
under a disinfectant fluid, sucli as 1/1,000 jwrchloride of mercury m a 
bottle on the floor A cauiiula witli a hluiit edge, and not a sharp 
pointed needle, should be left in the chest, ns there is a risk of penetration 
of the lung and death from Iixmopljsis If the lung fails to expand 
attcr a month or so, an obliterative plcuris> may be induced by the 
injection of an irritant such as Gomenoi The dose suggested is 2 mils 
of 0 2% solution, followed bv 6 mils of a 5% solution, 10 mils of a 10% 
solution and 20 iiids of a 2^% volution, gnen at intervals ots lo7 days 
until fluid forpis Tins treatment must not be used when the pneumo- 
thorax IS sccundar> to tid^emilosis 

If a hjdropneuniothorax is present, aspiration of the fluid will reduce 
the intrapleural pressure and so relieve distress A pyopneumothorax 
requires drainage by nb resection, unless it is tuberculous In the latter 
case the fluid should be aspirated and the pleura washed out vnth 
methylene blue solution (1 in 5,000) 

Spontaneous Hoimopneumolhorax 
This Is a rare condition in which air and blood cscajic spontaneously 
into the picurd cavity In some cases the cause is a ruptured emphyse- 
matous bulla or a torn pleural adhesion, in others no source of the 
bfcccfmg or air feak is cfiscovcrecf at autopsy. The treatment is as ibr 
spontaneous pneuuiothorax, tlic blood also being aspirated from the 
pleural sat ir insfusion of whole blood niav be required to combat 
the anxinia, and if the intrapleural blcjcding persists an uitraveiious 
injection sJiould be given of JO mils of 1% congo red solution 

New Growths of the Pleura 

Simple tumours arc rare They include a fibroma, lipoma, and 
angioma. 

Mabgnont growUis may be prinuiry, such as an cnclothclioma, 
caraiioma nn<l sarcoma , or secondary , sucli as a carcinoma or sarcoma. 
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Endothelioma of the Pleura 

Pathology. Tlic growth spreads over the pleura, and may cause 
considerable thickening of botJi layers. It may also infiltrate the peri- 
cardium and heart, and extend througli the diaphragm, the peritoneum 
being studded witli minute nodules. A blood-stained pleural effusion is 
often present. The cells are chiefly endothelial. They may be agminated 
in plaques or rosettes, and show budding and mitotic changes (Foulis 
cells). 

Clinical Findings. The patient is usually an adult of middle age, 
who complains of iirogressive loss of strength, with cou^h and shortness 
of breath. 

On Examination : The patient may be wasted, and signs of a pleural 
effusion arc present. On exploring the chest it will be noticed that the 
needle passes tluough a considerably thickened pleura. The fluid is 
usually blood-stained ns described ubov'c. In some eases enlarged 
glands arc found above the clavicles or in the axilke, and subcutaneous 
nodules may be felt along the ribs. Air-replacement of the fluid 
and subsequent tlioracoscopic examination are of value in cstablisliing 
the diagnosis in an early ease, w'hcn Uie area of growth can be 
visualised. < 

Course and Complications. The course is usually rapid. Com- 
plications uiclude-cxtension to other parts of the body, such us the 
heart and peritoneum. 

Prognosis. Death usually occurs in 2 to 3 months from the date of 
diagnosis. 

Treatment This is usually only palliative. In some early cases 
surgical removal is possible. Dyspncca can be relieved by aspiration 
of the fluid. Pain and cough can be treated only by sedatives, such 
as morphin. sulph. gr. | to 

Calcification of tlic Pleura 

This may be danonstrated radiographically in certain long-standing 
eases of encysted empyema. 


THE MEDL\STINUM 
MediasUnitis 

Definition. Inilamniutioji of the mediastinal councctivc tissue. 

Etiology. Acute medustinitis is usually secondary to acute 
iullomination of the lungs or j>cricard»um, or to rupture of the oaopliagus 
or wounds of the chest wiUl. 

cunienl Findings. The history and the examination of tlic {latient 
usually suggest the jirimary cause. The patient may compluin of 
acute pain under the slcnium and in the interscapuLir region. If an 
alisccss fonns, it may cause mediastinal pressure (see p. X9'J), and it 
may {loLnt behind in tlic iiilci&capular area. 

TrcatincuU An abscess should he drained surgically. 



198 Tlin JlESPlJtArORY SYSTEM 

Mediastinal Emphysema 

DcfimLioa Air m the mediastinal connective tissue spaces. 

Ebology ^Icdiastiml emphysema may result from rupture of 
the trachea hionclii, or osophagus, or be secondary to acute interstitial 
emphysema of tlic lungs 

Climcal Fmdmgs The symptoms of mediastinal emphysema 
are usually masked by those of the primary cause The patient may 
complain of pam under the sternum, and, on cxammatioii, a hyper 
resonant note is found oertlie sternum The heart sounds arc distant, 
and surgical emphysema may be detected m the neck. 

Treatment. «There is no special treatment, apart from that required 
for the prim iry condition “ 

Enlarged Mediastinal Glands 

Etiology The glands winch he in the posterior mcdiastmum may 
be enlarged from various causes such os 1 Simple mHammation m 
whooping cough, measles, bronchopneumonia, pneumonia, pneumo* 
komosis and iifflucnza 2 Granulomatous infection, m tuberculosis and 
syphilis 3 Hemopoietic diseases, such as Hodgkin's disease and 
leukicmia 4 Malignant disease, such as sarcoma or carcinoma 

Bronchial Gland Tuberculosi» 

Clinical Putdmgs The patient is usually a child betirccn tlie ages 
of 5 and 10 years He is noticed to be off colour, docs not gum in 
weight, the appetite is poor, he is easily tired, and there is often some 
cough 

On Examtnaiion Small glands are usually palpable m the neck 
The child IS often pale with long eyelashes and hluis!) sclcroties Dilated 
scnules may be seen on the chest around the upper dorsal spines, 
and near the manubnum stemi There is a line dovMiy growth of hair 
on the upiicr part of the back of tlic chest The percussion note is 
slightly impaired o> cr one apex at the back, the expiration is prolonged 
there, and an urea of wliispcnng pectoriloquy may be heard extending 
from the apex to tiie level of the 4th or 5Ui thoracic spine behind, and 
outuanis into the supraspinous fossa (DEspuies sign) X ray 
cxamiiuition v\tll show enlarged glands if they are calcified, but those 
wiuch arc actively mfcctcd and not calaficd will not be revealed The 
cveiung temperature is usually raised to 99* or 100* F 

Diffan-nJjbJ OfJher on 

children must be excluded, such is acidosis, rheumatism, pyelitis and 
worms 

Treatment. The child may l>c sent to a smatoiium for children, 
or treated at home or at a seaside resort, a-, m Thanet, on tlic lines laid 
down for the general treatment of pulmonary tuberculosis (sec p 135) 

Tumours of the Mediastinum 

Varieties SimpUlumourtarerirc A lipoma may fill Uit anterior 
mcdiastmum Other simple tumours include a myoma, choiidroina, 
osteochondroma, xicrsistcnt tliymusand retrosternal goitre 
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Malignant tumours may be carcinoma, sarcoma or gaiiglio-ncuro* 
bkstonia. Carcinoma jirobably is always secondary to a growth in 
the bronchi or lungs, and some of the mediastinal sarcomata formerly 
described are probably of the nature of oat-celled carcinoma of the 
bronchus. Lymphosarcoma, Hodgkin’s disease or leukamiia may also 
affect the mediastinal glands. 

Clinical Findings. The special features of new growth of tlie 
mediastinum are the pressure effects, which are known as Vie mediastinal 
sijndrome. Certain structures may be compressed. The trachea or 
bronchi : There is cougli, dyspnoea or stridor and collapse of the lung. 
The nerves : The vagus, recurrent laryngeal, sympathetic, plironic or 
intcrcostnls may be affected. Pressure may result in slowing or accelera- 
tion of the pulse, hoarseness, inequality of the pupils, hiccough, jKira- 
doxical movement of one side of the diaphragm (up with insinration 
and dowm with expiration), and pain in the chest or arm. The arteries : 
The pulses may be unequal, or the blood supply to one lung may be 
interfered with, and gangrene ensue. The I’eifis : Tiic sujJcr/Icial veins 
of the chest may dilate (see Fig. 48). The superior \'cnp cava may be 
obstructed, with reversal of flaw in the veins in the chest wall, tJic current 
being now from above doivnwards in the up|)er jiart of tlip chest. 
Oiklema may also be seen in the tac$, neck, chest or arm, the lungs may 
bo hjTJcrarnjic from back pressure, or a pieural effusion may develop. 
The lungs ; A portion of the lungs may coHai>sc. The cesnjihagus : 
Pressure will result in di'Sphagia. Tlic thoracip duct : A chylous 
pleural effusion may ilcvciop. The early symptoms are thus very 
variable ; a persistent ineffective cough may be complained of, or pain 
in the chest or arm may be first noted. The symptoms and signs are 
usually indistinguishable from those of new growth of the lungs (see 
p. 163). The diagnosis is aided by the X-ray examination, and the 
determination of the Wassermonn reaction, wliich aids in the exclusion 
of an aneurysm. 

Treatment. This is purely palliative iii/nll malignant eases, as the 
prognosis Is hopeless. A simple tumour, such as a lipoma of the anterior 
mediastinum or rctrostcrnalgoitrc, can frequently he removed surgically. 
X-ray treatment should be given m eases of Ilotlgkin’s disease or 
lcuk.emia. 


Cysts of the Mediastinum 

A dermoid or a hydatid cyst is occasionally met witli (sec also 
p. 182). Treatment is surgical. 


TH£ DIAPHRAGM 
Spasm of the Diaphragm 
Varieties. The spasm may be clonic or tonic. 

Etiology. Clonic spasm (singultus or hiccough). This may be 
due to aliiuaitary, nervous or renal causes. J. AUmenUry causes in- 
clude : Irritation of the cesophagus or stomach, as by tobacco smoke and 
pungent articles of food, it may also occur in as!,ociation wiUi dilatation 
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of the stomach, gastritis, cotentis, pentonitis or intestinal obstruction 
2 Nervous causes may be central, such as a cerebral tumour, meningitis, 
epilepsy, encephalitis Icthargica or hystena , or peripheral, such as a 
reflex from a mediastinal tumour, pericardial effusion or diapliragmatic 
pleurisy 3 Renal causes, as in chronic nepbntis or uraemia Tome 
spasm of the diaphragm may be due to stryebmne poisomng, tetanus, 
hydrophobia or laryngismus stridulus 

Treatment If possible the cause should be removed The clonic 
spasm may sometimes be abolished by holding the breath, or by 
linking a glass of water In severe cases it may be necessary to 
presenbe sedatives such as Chloretone (cJdorbutol B P,) gr 5 in a 
cachet t d s , Luminal {phenobarbilonum BP)gT |toltds,or the 
hvpoderniic injection of diamorphin hvdroclilor gr the inhalation 
of CO, bv breathing m and out of a paper hag held tightly over the 
nose and mouth, or even the administration of chloroform 

Diaphragmatic Pleunsy 
This lias been referred to on p IBI 

Diaphragmatic Paral>sis 

Etiology This may be due to &ntral causes affecting the piirenic 
nuclei such ns poliomyelitis, a lixmorrlmgc or a tumour The phrenic 
nerve may be involved hy neuritis or by pressure of a tumour, or it may 
l>e crushed or divided surgically or after division avulscd from its 
diaphragmatic terminations It is possible that m some cases the 
paralysis occurs reflexly (see p ICO, Itassive Collapse) 

Clinical Fmdings \ ray examination will show the extent of 
diaphragmatic movement One half may be completely paralysed, ui 
vriuch case the diaphragm on tliat side is usually raised, or it may show 
paradoxical movement on tiie affected side, rising with inspiration and 
falhng with expiration Tius is often associate with a mediastinal 
neoplasm 

Henna of the Diaphragm 
(2 koractc Stomach) 

Definition Protrusion of an abdonuoal viscus, usually the stomach, 
through tile diaplu-agm into the thoracic cavity 

Etiology This may be a oongendol malderclopmeat, such as a 
short oesophagus, or result from degeneration of Hie ccsoplwgcal ring of 
the diaphragm or from a muscular straiu causing rupture, or it may l>c 
caused by a v. ound mv oh iijg the diaplingm Tlireo t>7>es are described 

1 Congenital short ocsopiiaguswitlipnrtialorcomplctcthoraciestomncb 

2 (Esophagcnl iuatus (para ocsoplia^jCal) hemm Tiic rcsojiiiagiis is of 

normal length md dots not ftrni part of the henna This is the most 
common variety 1 Cl^o|ihagiaI luitus hernia shortened (eso- 

phagus, the lower end of winch forms pari of the licmial contents 

Chmeal Findings, flnrc may be no symptoms or epigastric j am 
with distention and heartburn may be noted In some cases the 
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symptoms are cardio-rcsi)iratory, resembling angina pectoris. The 
stomach may become ni])pcd in the diaphragmatic opening, giving rise 
to severe vomiting. There may also be hiccough, dyspnaa and loss of 
weiglit, or severe cough >vhen the patient lies on the back or side. 

On Examiiiaiion : The patient is usually an adult of pver SO years. 
The heart may be displaced upwards and away from the affected side. 
A hj'pcrresonant note is found over the lower jvirt of the chest in the 
axilla, which may simulate a pneumoUiorax. The diagnosis is cstab* 
lished by a barium swallow and meal, with the patient in the Trendelen- 
berg position. 

Treatment 3Iedical treatment consists of small, we]l-mastic.ated 
meals taken at more frequent intervals than usual.' /Vlkahs are given 
for heartburn. If symptoms persist, surgery should he considered. 
The para*(Csophngeal ty])e is the most suitable for surgical repair of the 
hernia. 


Eventration of the Diaphragm 

Definition. A bulging of the affected side of the diaphragm into 
tlic thorax. 

Etiology. The cs'cntration is probably' due to a congenital weakness 
of the diaphragm, rather than to an affection of tlie phrenic nerve ; but 
in some cases there may be a birth injury of the phrenic nerve. 

Pathology. The affected half of the diaphragm is thin, translucent, 
and consists of flbrous'tissue 'nith a few muscle fibres. The phrenic 
nerve on the affected side may be smaller than lbs fclIo\r, but docs not 
show evidence of neuritis. In about 94% of coses the left side of the 
diaphragm is affected. 

Clinical Findings. The patient does not usually make any complaint 
pointing to a lesion of the diapliragm, but tlie signs found on examination 
may resemble those of a diaphragmatic liernta. The lesion is diagnosed 
by X*ray examination, the affected side of the diapliragm may lie at 
the level of the third costal cartilage, and show paradoxical movement. 

Treatment. No special treatment is required. 

Paroxysmal Flutter of the Diaphragm 

This is a rare condition in which the symptoms resemble fho%c of 
angina pectoris. Screen examination shows rapid oscillations of one-half 
of the diapliragm, supenmposed on somewhat jerky movements 
synchronous with thoracic respiration. Itapiel relief has liccn recorded 
by s)>m\ing the skin of the neck over the phrenic nerve with ethyl 
chloride. 



C1U1»TEU III 

THE CARDIO-VASCULAR SYSTEM 

Introductory In tins section attention will be directed to the 
pericardium, heart, arteries and veins The indications for special 
mvcstigations will be noted These include X ray examinations to 
dcteniuue the size shape, position and movements of the heart and 
lorta elcetrocariliogranis and blood pressure readmgs 

The X*ray Appearances of the Heart 
Tite size and outlme of the heart shadow can. be determined either 
by a tcleradiogram or by an orthodiagnim In the former an X ra^ 
photograph is taken with the tube at a distance of 2 metres (6 feet) from 
the patient, so tliat there is btlle distortion of tlie heart shadow With 
the orthodiagrani a small beam of rays is moved roimd the outline of 
the heart, and its edge can thus be delmcated with a pencil on the 
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screen or on paper Tlie outlme is drawn in expiration and during tlie 
diastolic phase of cardiac activity A diagram sliowiiig Uic mam 
features of a normal heart shadow is gnen (see Fig 10) X ray 
cvaminaUons in Uic anteroposterior and oblique posiUOns will show 
alterations m the size and shape of the heart, of its chambers and of the 
aorta It ^v^ll also re^ cal calcilication of tlic heart, aorta or pericardium, 
and erosion of nhs by the hypertrophied intercostal arteries, m some 
cases of coarctation of the aorta 

X-ray Kymograpliy 1 Ins pnniJes a record on a film of the juovc- 
ments of the heart and aorta A gnd, nmde of a lead plate, m ith narroNV 
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iiorizontal sHts> equidistant from each other, is placed bet^vecIl tlic 
patient and the him. The grid moves slowly downwards during the 
exposure, which lasts 3 sccontls. The heart outline appears on the film 
with a serrated eilgc, each serration corresponding with a beat of tlie 
heart. Diminution or absence of pulsations of a part of the heart, as 
may occur with a carduic aneurysm, results iu diminution or absence 
of serrations over the corresponding portion of the heart outline. 
Kymograpliy appears of value cliicfly in the diagno'^is of a cardiac 
aneurysm or i>cricardial effusion, or in <lifferentiatiug a pulsating 
mediastinal tumour from an aortic aneurj'sni. Some authorities, 
however, consider that no. more tufornuxtion is given by tliis method 
than can be obtained from a screen and film examination of the patient. 

The Normal Electrocardiogram. This is illustrated in Fig. 11. The 
P wave is due to auricular systole and constitutes tlic auricular complex. 



Fio, II. Nobual Clcctrocakuiocram (Lead lVIl,lcn 
nnii etcilrodc untcriorly, riKbt arm clcttrode on nglit urni). 

QRST occur during ventricular systole oyd constitute the ventricular 
complex. Q and S arc often absent. T to P represents diastole. 

THE PER1C/UU>IUM 
Acute Fibrinous Pericarditis 
(Dry Vericarditis. Plastic PcricarditU) 

Oehnilion. Acute inllmainatiuii uf Uie pericardium, WiUi little or 
no fluid formation. 
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Etiology VancUes 1 Primary casps, so-called, arc rare, and may 
be associated witli an uiidisco\ercd septic focus In some instances, 
especially in children, they are tuberculous or pneumococcal Trau 
inatic pericarditis results from a "wound or a foreign body iicnctrating 
the chest wall or the asophagus and rarely from a non penetrating 
chest uijury (see p 230) 2 Secondary cases Tliese may be due to 

1 Infections especially rheumatic fever and less often chorea Other 
causes include focal infections in Mirious sites such as the mouili and 
cranial sinuses, pneumonia, septiciemia as jq putrpcral fever and 
osteomyelitis, pyaemia and tuberculosis 1 Specific fevers, such as 
scarlctfever diphtheria measles, small pov and enteric fever 3 Local 
extension of disease, as from inflammation or a new growth of the chest 
wall mediastinum, pleura, lungs or abdomen An infarct of Uic heart 
IS often associated w ith pericarditis t Other diseases such as nejiliritis, 
diabetes melhtus, Icuhiemia and scurvy m which the })cricarditis is a 
terminal event The exciting organisms include the Diplococtus 
pneumomte (pneumocotcus) the streptococcus, the staphylococcus 
the Neisseria goiiorrhcca. (gonococcus) the Ilactcrjum commune (B coli) 
the Bacterium typhosuni (B typhosus), the Mycobacterium tuberculosis 
(B tuberculosis) and possibly the diplococcus rheiiniaticus ^ 

Pathology A fibrinous exudate forms, wluch is localised or diffuse 
There may be a shaggy lay er, givmg a ‘ bread and butter ” effect A 
small serous exudate is not uncommon Evidence of an old healed 
lesion is sometimes found at autopsy m the form of a thickened white 
area or ** milk spot ’’ 

Clinical Findings If the patient is a child, he is fVequcntly suffering 
from rheumatism or chorea , dry pericarditis m an adult may be due to 
any of the causes mentioned alMvc, whereas m old age it is often a 
terminal event Pam is complained of, usually joc 0 bsed to the pne- 
cordium, but at times radiating to the neck, tirm or abdomen It is 
generally intensified by brealliing, couglung or moving In some cases 
only slight discomfort or a dull ache is noticed 

On Examination The patient usually looks ill and anxious, and he 
may be pale The temperature is raised to about 101" P , and the pulse 
rate to 100 or 120 The chest In^iKCtioD A rapidly beating cardiac 
impulse IS often seen Palpation A ** to and fro " pericardial faction 
rub may be felt Percussion The cardiac dulness is sometimes, but not 
always enlarged, but sucb enlargement i$ not due to the pericarditis 
AuscalUtton The disgnestse fnctica rub is heard This is a “ to and 
fro " rub not quite synchronous with systole and diastole, and usually 
intensified by pressure of the stethoscope It may be very faint, or 
loud and creaking (bruit decutrrieu/) and audible vvithouta stethoscope. 
It may be diffuse, or localised to the base or apc.x of the heart In some 
cases it is heard better on deep mspiration, or w hen the patient is sitting 
Further, it is sometimes inconstant, being heard at one cxumuiation, 
and not at Uie next 

Differential Diagnosis The pam must be distinguished from that 
due to picunsy or to angina pectons Dry pericarditis is often a 
complication of coronary obstruction The mb has to be differentiated 
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from pleuro-pcricardial or pleural friction, and from a double aortic 
murmur. With pleuro-pericardial fricrion tbarub is generally heard at 
the left or right border of the heart, disappearing wth full inspiration, 
and returning with expiration. Wth pleural friction the rub may 
disappear completely when the breath is held. With a double aortic 
murmur the cliaracteristic features are the site and area of conduction 
of the murmur, the absence of pain, the blood pressure readings and the 
cardiac enlargement (sec ji. 240). 

Course and Complications. In the-nmjority of cases the pericarditis 
resolves, without tlic formation of an effusion ^siiich can be detected 
clinically. In some instances a serous, hajmorrhagic or purulent peri- 
cardial exudate develops. Adherent pcricanlium is a likely sequela. 

Prognosis. This must vary with the cause, but pericarditis is 
. always a serious condition, and if death does not ensue, time alone will 
show what permanent damage will remain. In chronic nephritis, 
pericarditis is usually a signal of impending death. 

Treatment. The patient must be kept strictly at rest in bed, lying 
nearly fiat, or slightly propped up, or turned a little to one side or the 
other. GauUhmum ointment (ung. methyl, saheyj. 13.P.C.) on lint should 
he applied daily to the pra^cordium. Pain is relieved by the injection 
of morphin. sulph. gr. 1/0 to 1/4, or by pulv. ipecac, ct opii gr. 10, for 
an adult, at night. In rheumatic cases a mixture containing Sod. 
salicyl. gr. 10, sod. bicarh. gr. 20, s^t. nurant. m. 80. nquam nd fi. oil. 1 
is given, ll. oz. 1 t.d.s. p.c. A careful watch should be kept as signs 
of collapse may occur. Should this happen, the salicylate mixture 
is discontinued, and a stimulant one is ordered, containing Sp. ammon. 
aromat. m. 20, tnc. nuc. vom. m 7, tnc. digital, m. 5, sp. chlorof. m. 7, 
aqiiam ad 11. oz. 1 . FI. oz .,1 t.d.s. 'p.c. The diet should be fluid or 
semi'solid during the acute stage. The patient must he kept in bed 
for St least 0 months after the temperature and pulse have returned to 
normal, wiUiout sahcylales being taken. Subscfjucntly very limited 
^^alki^g exercise is aIlo^«ed for 9 months, and no games should be 
played for 2 years. 

Pericardial Effusion 

The following varieties may occur : 1. Clear : Scro-fibrinous peri- 
carditis. llydrojicricnrdium, 2, Purulent : Pj-oi>ericardiuin. .t. 
Htcniorrlmgic : IIa.*mu|Kricardium. II®moscroj«ricardlum. lljcnio- 
hydropcricardium. 

Pericarditis with Effusion 

(Sero-Jiltrinous Pericarditis. Seropen'eardium. Acute Conetneitve 
Pfricarditis) 

Definition. An inflammatory seroiu pericardial exudate. 

Etiology. Pericarditis witii effusion is usually preceded by acute 
fibrinous ^Kricarditis, but in some asses, especially in children, it 
develops insidiously. 

Pa^ology. The fluid varies in amount from a few ounces to 2 or 
3 pints. It is ycllowisli-grccn in colour, clear or slightly turbid, specific 
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gravity about 1,018, and it clots on standing The pericanhum is 
tliickciied bj a Jlbnnous exudate and there Js usually myocardial 
degeneration 

Cbnlcal Findings The patient is a child or an adult Usually 
there is a history of acute dry pericarditis, in the course of i\hich the 
effusion occurred Rarely the pencatdial effusion is discovered without 
such a history, the patient being a child, who is off colour, looks pale 
and complains of shortness of breath 1 he patient with such an effusion 
complains chiefly of dyspnoea, a feehng of distress or actual pam m the 
pnecordium and palpitations Increasing mediastinal pressure may 
result in dysphagia, vomiting, hiccough cough or hoarseness due to 
recurrent laryngeal paralysis Insomnia is often a very troublesome 
feature 

On Examinaiton The patient is pale and the hps and ears may be 
somewhat cynnosed lie is often restless and cannot lie flat on lus 
back w ishing to be propped up or turned on the left side The cervical 
\eui<5 may be distended Ibc chest Inspection There may be 
bulging of the prarcordium, with diminished expansion on Uie left side 
of the chest Often no cardiac impulse is visible but a diffuse wa\e 
may be seen over the third, fourth and fifth left intercostal spaces 
Dinpliragmatic movement may be abolished or weakened on the left 
side Palpation T he cardiac impulse is feeble or absent Fencardiiri 
friction if previously present, disappears (Edema of the cbcst»wall 
over the prrccordium may be demonstrated by pitting on pressure 
Percussion The area and intensity of the cardiac dulncss are increased 
It IS described os pear shaped, wiUi the stalk upwards The upper Ie\ cl 
of dulncss may alter with the patient id the erect and recumbent 
positions The dulncss obliterates the normal area of pulmonary 
resonance ui tlic cardio plirfiuc angle at the fifth right space, near the 
sternum (Rotch s sign) On the left side tlic dulncss may extend out 
to the axilla Auscultation The heart sounds become progressively 
weaker as tlie effusion increases A friction rub, if previously present 
disappears although it may rcroam at the base, or be audible in the erect 
but not in Die recumbent position The apex of the heart asjudgedby 
tiic intensity of the heart sounds, bes internal to and usually abov e Uie 
apex of the cardiac dulncss The lungs Tlie pressure of the pericardial 
effustun, especially if loc vhsed to the posterior part of the pencardial 
sac, may give rise to spcci 1 signs Thus a small area of dulness may be 
found near the inferior angle of ilie left scapula with bronclual breatlung, 
bronchophony and whisiienng pcctonlociuy (Bamberger s or Lwart’s 
sign) Tiic pulse is usuilly rapid, and it may increase m force with 
expiration and weaken with uispintion {the pulsus paradoxus) The 
blbod usually shows a leucocytosis An X ray examination will 
generally reveal a cliaractcnstic sliadow of tlie clfusion TJus is globular 
in tlic recumbent position and pyriform when tlie patient is erect. 
WiLli a dilated lieart the shadow remains practicallv unaltered in shape 
with chuioC of jxisture flic absence of normal pulsations is shown by 
\ raj kymography 

DUfcrcnUal Diagnosis A pericardial effusion may be mistaken for 



PERICARDITIS WITH EFFUSION 


207 


a dilated heart or for a left-sided pleural elfustOD. In dilatation of the 
heart the apex beat is usually palpable, although weak. The dulness 
over the heart is not so stony in ch^cter, and Rotch’s sign (sec p. 200) 
is not present. The shape of the dulness is also different, the upper 
border being more flat and at a lower level. The heart sounds are more 
distinctly heard, pressure signs arc not found behind at the left base, 
and the X-ray shadow differs, as described above. With a left-sided 
pleural effusion the heart is displaced towards the right, the heart sounds 
arc clear, and, unless the fluid is loculated, the signs of fluid are foimd 
at the left base behind {see p. 186). X-ray examination will also 
serve to differentiate. 

Course and Complications. Witli recovery tlic fluid absorbs and 
adhesions remain between the layers of the pericardium. The rate of 
absorption varies, from a few days to several weeks. Reappearance of 
the friction rub is an indication that this lias taken place, and pain may 
or may not recur. In some instances the fluid becomes purulent. 

Prognosis. A pcric.ar(!ial effusion is always a serious event, the 
immediate prognosis varying with Uic underlying cause. Thus \vith the 
infectious fevers recovery usually occurs, but in severe septic infections 
a pericardial elfusioo is generally tlie herald of death. 

Treatment. The general treatment is os for acute fibrinous 
pericarditis (see p. 203). Special treatment involves paracentesis of the 
pericardium. This should not be lightly undertaken, os the results are 
very discouraging. It may be necessary if the effusion increases and 
seriously embarrasses Uie heart’s action, as shown by increasing rapidity 
and weakness of the pulse, greater dyspna'u and restlessness, or if pus 
K suspected (sec p. 208). Xovoc.am (procain. hydrochlor. U.P.), 1 mil. 
of a 2% solution, should be injected in the fourth left space close 
to the edge of the sternum, or 1 inch external to it, in order to avoid the 
internal mammary artcr}’, until the pericardium is pierced, when the 
fluid can be withdrawn into the syringe. A flne troc<ir and cannula is 
then inserted, and the fluid allowed to drain away. If, however, 
pericardial friction is audible at this site, the puncture should be made 
cither in the fifth or sixth left space just internal to the left border of 
the pericardial dulness, or in the angle between the ensiform cartilage 
and the left costal cartilages, the needle then being passed upwards and 
backwards imtil Uie pericardiuin is pierced. A loculated posterior 
pericardial effusion may be aspirated from the back. The left arm is 
brought forward and the needle is inserted in the seventh or eightli left 
space in the mld-scapulor line, to a dcptli of 2 or 3 inches. 

HydropericaidJum 

Deflnilion. .Vlransudalc of fluid into tiic pericardium. 

Etiology. Ilydropericardium is most frequently associated witli 
heart failure or chronic nephritis. Rarely it is due to mcdhistinal 
venous obstruction from enlarged glands, new growtlis or aneurysm, 
or to the severe c.-ichcxia of leukemia, pernicious amcmia, or of beri-beri. 

Pathology. The fluid is clear, p^e, of low specific grav'ity (about 
1.012), and contains less Uian 3% of protein. , 
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Clinical Findings The ^mptoms are usually mashed by those of 
the primary condition A considerable amount of fluid may accumulate 
without definite symptoms as there is no preliminary stage of pericardial 
faction and the rate of output of the transudate is slow The physical 
signs correspond with those dcscnbed for sero fibrinous pencarditis 
(see p 200) There is usually oedema m other parts of the body 

Treatment It is rarelj necessary to tap the pericardium and the 
treatment is that appropriate to the causative condition 

Purulent Pericarditis 
{Pyopencardium) 

Definition Pus in the pericardium 

Etiology Purulent pericarditis is usually a complication of pyaunia 
especially when there is osteomyelitis, or it is associate with 
tuberculosis or new growtlis of the pericardium. empyema or 
pulmonary abscess may lead to direct spread of infection to the 
pcncardium 

Qinical Findings In addition to the symptoms and signs of 
sero fibrinous pericarditis the temjicrature shows marked diurnal 
variations tlie pulse is more rapid and sweats or rigors may occur 
There is generally a leucocytosis of over 12 000 ]>cr emm In rare 
cases the patient is afebrile 

Differentia] Diagnosis; The nature of the fluid can only be 
detemimed by exploratory puncture 

Course and Compbcations Xlic disease is usually rapidly fatal 
but the course may be very prolonged in tuberculous infections and 
tliere may be calcification of the pericardium Ihc fluid may rupture 
through to the left pleura with empy ema formation 

Prognosis Ihis is very grave Some cases of tuberculous pyopcri 
cardium undergo a spontaneous cure 

Treatment The pericardial sac should be aspirated Uie needle 
being inserted between the cnsifonn cKrtilagc and the left costal 
cartilages m order to avoid infecting tlic pleura If the patients 
general condition permits and the fluid is not tuberculous the pcri 
cardium should be drained s irgically 

Hs mopet jcardium 

Defimlion DIood in the pericardium 

Etiology Hie blood enters the pericardium from rupture of the 
heart, coronary artery or intrapencardial portion of the aorta The 
cardiac leak may result from an mtarct, on aneurysm of the heart, or 
It may be due to external trauma or to a perforating ccsopiiogcal woun I 
Uscmopcncardium is a rare occurrence m purpura or scurvy 

Cllpical Findings TJie patient suddenly dies. 

Hsmoseropericaidtum 

Definition. Vn inflammatory serous pcncanlial exudate, containing 
blood 
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Etiology. HjcmoseropericariEunx is usually due to malignant 
disease or tuberculosis of the pericardium. 

Clinical 'Findings. These closely resemble the findings in sero- 
fibrinous pericarditis. 

Hasmohydropericardium 

Definition. A pericardial transudate, containing blood. 

Etiology. Ilamiohydropcricardium Is usually associated with heart 
failure, or with malignant disease of the pericardium. 

Calcified Pericardium 

This may be a sequela of acute inllamiimtory pericarditis, especially 
pyopericardiuni, or of a chronic pericardial effusion. It is usually 
discovered by X-ray examination. It may cause no symptoms, or result 
in cardiac distress. 

Pyopneumopericardium 

Definition. Gas at\d pus in the pericardium. 

Etiology. The gas may come from various sources, such as: 
1. The exterior ; In trauma from wounds or by operation on the 
. pericardium. 2. The lungs : In tuberculosis, gangrene or pyopneumo- 
thorax. 8. The abdomen : In subplirenic abscess. 4. The ecsophagus : 
Witli an ulcerating growth. 5. Gas-producing organisms, in a peri- 
cardial effusion. This Is generally a post-mortem event. 

Pathology. A purulent exudate is present. 

Clinical Findings. Tlie patient may complain of sudden prccordial 
pain, but at times the uuset is insidious. 

On Examinaiion : Typical signs depend upon the presence of gas and 
iluid in the pericardium. There is an area of liyperresonancc over the 
prxcordium, which may move with alteration in the position of the 
patient. On auscultation a loud churning sound is heard. 

Differential Diagnosis. If gas alone is present, it may be loculuted 
behind the heart and cause no definite signs. When in front of the heart 
the hypcrresonaticc may suggest acute uitcrstitial emphysema which 
has spread to tiic anterior iiiciiiasUnuni. An X-ruy cxiunination will 
establish the diagnosis, the outline of the jicricardiuin standing out 
as a definite line, with a translucent s{>acc between it und the heart 
shadow. 

Treatment. This is similar to that described for acute scro-fibrinous 
pcricanlitis. The air may be allowed to escape througli a needle if 
t here is severe carvliuc distress! 

Adherent Pericardium 
{Chronic MeJiaslino^ricarditis) 

Definition. Adlicsions betw^i the layers of the ])ericardiuni, or 
between the pcricanIJum and surrounding structures. 

Etiology. .Vdiicreiit iK'ricnrdmni is usually a sequel of acute 
pericarditis. Tlic majority of coses arc therefore rlicuinalic, the 
minority being caused by tuberculosis, malignant disciuc and 
polyserositis. 
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Pathology There arc three amatoniical varieties 1 Adhesions 
arepresent between thevisccralandparietalpencardiallayers 2 The 
adhesions also extend outwards to the diaphragm^ clicst w all and pleura 
(pericarditis intema ct externa) 3 There is also thickening of the 
mediastinal connective tissue (chronic indurative mechastmo pen 
bardilis) Adherent pericardium is also classilied as constrictive and 
adhesive or non constrictive, according to vihether or not there is 
interference with the filling and emptying of the heart Ihe chief 
obstruction IS usually to tlic diastolic Ailing, inAow stasis resulting 
I he heart is often not enlarged unless valvnilar disease is also present 
Calcification of the pcricardtura may occur 

Clmical Fmdmgs If tlie adhesions arc limited to the two pen 
cardial layers, there are usually no special symptoms or signs Wtli 
external adhesions the results depend upon the extent to vrhich tlie 
heart is anchored to the chest wall and surrounding structures, and to 
the obstruction to the vcqjj cavic and hepatic veins from mediastinal 
fibrosis The congestion is due to Uic mechanical effect of the adhesions 
and not to myocardial failure In a typical case of fiericarditis with 
e\tcrinl adhesions the jutient is often a child or > oung adult A history 
of rheimutic fever can usually be obtained The patient may complain 
of shortness of breath on exertion, of palpitations and pricconhal 
distress 

On Exarntnalion Inspection There is usually pallor, and the lips 
may be a little cyanosed The pnccordial area may be prominent and 
a diffuse area of cardiac pulsation is seen, with & wavy impulse jn 
the fourtli, fifth and sixth left intercostal spaces The veins in tlie 
neck may be engorged and undergo some collapse with each diastole 
(1 ncdreich’s sign) Systohe retraction may be noted around the apex 
(periapical retraction) or extensively over the praicordmni Systohe 
retraction nny also be seen in the tenth or eleventh space behiiul, on the 
left Side m the scapular angle line (Broadbeiit's sign) Palpation The 
cardxic impulse is forcible and the apex beat is Axed, not moving out* 
wards when the patient turns ou Ins left side A diastolic or rebound 
shock is not often felt Percussion The area of cardiac duhvess is 
increased downwards and to the left and often olso to the right The 
upper border of cardiac dulness may not be encroached upon \^y the 
pulmonary resonance when the patient takes a deep breath (C D J 
Williams’ sign) Auscultation In some cases a presystohe murmur may 
be heard at the apex, not due to nutrol stenosis Often an apical systolic 
inunnur is heard The pulse This may weaken dunng inspiration and 
become stronger with expiration (pulsus paradoxus) In indui-ativc 
raediaslino-jicricanhtis, Abrosisoccuisin the posterior mediastinum and 
there may be obstruction to the superior or inferior vena cava live 
patient may hav e a hepatic aspect, there being enlargement of the hver 
(pseudo-cirrhosis) and ascites, with {lerihepatitis (frosted hver) This 
toustiUitos Pick s disease and is jirobably non rheumatic in origin 

Differential Diogaosis Vdheruit {icricardiuni is frcquailly over 
looked, but the most reliable signs arc the cardiac liy pertrophy, Axution 
of the apex, and systolic retraction 
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Course and Complications. The course is usually slowly progressive 
in rhcuni.itic cases. In malignant disease death is due to the gronth 
rather than to the pericardial adhesions. Complications result from 
circulatory failure. 

Prognosis. Thb is unfavourable, and patients with external 
adhesions usually die young. 

Treatment. There is no medical cure once the adhesions have 
developed. It is possible tliat adequate rest after i^cute pericarditis 
serves to prevent their formation. The jiatient must live within the 
reserves of his cardiac efficiency. The operation of pericardial resection, 
with removal of the bands which constrict the ven® cava:, offers the 
only hope of cure. Some w'ondcrfuliy successful results have been 
obtained. 

New Growths and Cysts of the Pericardium 

The pericardium may be invaded by an cndotlrelioma of the pleura^ 
by spread of carcinoma or by a primary sarcoma. A hydatid cyst 
sometimes develops in tlic pericardium and a dermoid cyst of the 
mediastinum may rupture into it. 

THE NEURO-MYOCARDIUM 
Disorders of Rate and Rhytlim 

Introductory. N'omially the impulses for the hcait beat arise in 
the sino^auricular node in the right auricle, whence waves of excitation 
spread over both auricles to the auricuio'vcntricular node, situated at 
the posterior and right edge of the intcrauricular sejitum. The impulse 
then spreads to the ventricles along the bundle of His. The S*A node 
is under a double nen'ous control, the sympathetic accelerating and the 
vagus retarding the output of stimuU. Normal cardiac acth'ity is 
therefore a sinus rhythm. Cardiac irregularities may be due to : 
1. Sinus disorders : Simple tacliycardia. Simple briulycardia and sinus 
arrhythmia. 2. Increased muscular irritability r Paroxysmal tachy- 
cardia. Premature systoles. Auricular fibrillation. Auricular flutter. 
Ventricular fibrillation. 3. Diminished conductivity : Heart-block. 
4. Defective contractibility : Pulsus altcrnans. 3. Disturbed diastolic 
filling ; Pulsus paradoxus. These varieties will now be briefly considered. 

Simple Tachycardia 

Etiology. Simple tachycardia may result from diverse causes, such 
ns exercise, emotion, fevers, hyjicrthyroidism, chrome inft'ctioiis, ana:mia, 
h.xmorrhngc, alcohol, cordite, atropine, tea, coffee, tobacco anil thjToid 
extract. 

C f in l eal Findings. The pulse rate at rest is usually }>ctnccn 00 and 
120, and after exerebe it may rise to 130 or IbO, taking longer tlian 
2 minutes to return to its resting rate. In such a ease the exercise 
tolerance is considered fair, moderate or poor, according to the pulse 
figures and the distress engendered by Uic lest. In oUier instances tlierc 
ate attacks of palpitations, during uhicli the patient is conscious of the 
lieart's action. Throbbing may be felt in the neck, and there nuiy be 
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giddiness or buzzing m the cars A sense of prxcordial distress or pam 
may also be noticed 

On Examinahon Tliere is usually no cardiac enlargement A soft 
systolic murmur heard at the apex or base may accompany the first 
sound 

Treatment Digitalis is not usuolly of value unless an organic 
cardiac lesion is present Bromide m the form of animon broni 
gr 5 to 10 t d s 18 often helpful. A search should alnays be made for 
an underlying cause, such as a septic focus, pulmonary tuberculosis or 
hypertliyroidism 

The Effort Syndrome 

[Da Costa s Syndrome Diioiderltf iclion of the lleaH DA II 
6oWicr ? Heart Nciiro circulatory Asthenia) 

Etiology This syndrome is a ficquent occurrence m nartimc 
amongst imtrnmable or imperfectly trained soldiers In civilian life 
it IS said to be more common m women Various v lews ire held as to 
Its nature I That it is i neurosis 2 That it is due to cliromc sepsis 
d That It results from oversmoking i That it is tlic product of 
effort and poor plij-sique It is iinlikclv that effort alone will cause it, 
and the symptoms do not resemble those produced by strenuous exercise 
ui a healthy jierson In the majority of cases tlicrc is n meiitsl back* 
ground of fear and the physical condition is often poor 

Clinical Findings The patient is usually a young adult who com 
plamsof breathlessness sighing, iialpiUitions fatigue sweating, nerv ous 
ness dizziness, and left inframammary pain 

On Liaimnaiian, So signs of organic disease arc found Tite 
physique is often poor tliere is vasomotor spasm of the e\trcmitics as 
evidencctl by cold or bluish red liainls and Act, mid abnormal sweating 
18 seen m the axill c and on the hands md feet The heart The npex 
beat may be forcible but there is usinlly no cardiac enlargement The 
heart sounds are normal but the first sound miy be uccentunted if 
there is taclivcudia A short soft systolic murmur may be heard at 
the apc% or base The avenge rcstuig pulsoratc is between 80 and 100 
The blood jiressure is usually normal The cNcrtisc tolerance may be 
impaired but is often normal 

Differential Diagnosis Such conditions as rheumatic carditis early 
mitral stenosis thvrotoMcosis, pulmonary tuberculosis pleurisy, 
angina pectoris mil iiinhiigcnng must be excluded A carefully taken 
history will indic itc the correct diagnosis in the majority of cases, and 
this IS confirmed bv the characteristic symptoms and signs 

Prognosis This is unfa\ mtrable, only about 22% of soldiers suffering 
from the syndrome can be rendered fit for full mihfary duties Ucdical 
boards should not enlist neurotics who will never make cITleieiit soldiers 
Treatment ^\hcn so enlisted howocr, an attempt should be made 
to improve their coiulition IVopcrly graduated exercises should be 
first given to inereasc the cardio resjuratory eirmemy Ihc patient 
should also lie informed of tlic nature of lus comjil uiit and treated ns 
a psychoncurotic 
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Simple Bradycardia 

Etiology. Simple bradycardia may be due to vagotonia, occurring 
during convalescence from severe illnesses such as influenza or typhoid 
fever. It is also met wth in association witlj starvation, nervous 
exlmustion, cerebral abscess, tumour or lucmorrhage, meningitis, 
myxeedema, jaundice, uraimia, vaso-\:agal attaeJes, overdosage of 
digitalis, and at times with myocardial degeneration. Irritation of the 
vagus by a mediastinal tumour may also cause bradycardia. 
Physiological bradycardia is met with in tall atidetes, in adolescence, 
and old age.- 

Clinical Findings. The apex rate varies between 40 and CO. The 
electrocardiogram shows no evidence of lieart-block. 

Treatment No special treatment is required beyond that indicated 
for the underlying condition. 

Sinus Arrhythmia 

{Physiological or Juvenile Cardiac IrreguIarUy) 

Etiology. Sinus arrhythmia is met witli in young people and during 
convalescence from febrile illnesses. It is due to alteration of vagal 
tone with respiration. 

Clinical Findings. The patient is usually a young adult. Sinus 
arrhythmia generally causes no symptoms, but wlien discovered it may 
be mistaken for some serious cardiac irregularity. The pulse rate is 
found to slow during e.vpiratton aud quicken during inspiration. This 
may occur periodically and only be detected when the patient is asked 
to breathe slowly and deeply. The irregularity d]sap}>ears when the 
heart beats rapidly, as after exercise. The electrocardiogram shovss 
that the alteration is due to variations in Uic length of diastole. 

Treatment. Sinus arrhythmia is of no pathological imi>ort, and 
requires no treatment. 

Paroxysmal Tachycardia 

The following varieties arc described : 1. Simple paroxysmal 

tachycardia. 2. Nodal tachycardia. 3. Ventricular tacliycardia. 4. 
Paroxysms of auricular dutter. 5. Paroxysms of auricular dbrilUtion. 

Simple Paroxysmal Tachycardia 

Etiology. The paroxysms of tachycardia arc probably due to 
impulses arising at a new focus in the auricle, constituting a regular 
series of premature sj'slolcs. Some cases are associated ^viUl pregnancy, 
others remit during pregiuamy. Exertion, emotion or ll.-jtu!cncc may 
induce an attnek. 

Clinical Findings. The juiticnt complains of periodical attacks of 
palpitations, whicli may be accomponi^ by ruintness, dyspnoea and 
prarcordial distress. 

On Examination: The patient may be pale, somewhat cyanosed 
and sweating. The apex aud pulse rate vary usually between 140 and 
200. The rhytlun U regular and b not slowed on lying down. The 
systolic blood pressure falls and the output from the heart is diminished.. 
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In severe cases signs of cardiac decompensation are evident such as 
dilatation of the heart, oedema of the lungs and legs, and engorgement of 
the liver I he electrocardiogram shows a rapid regular rhythm, with 
norm'll ventricular complexes The P wave is often inverted m leads 
II and III and modified m lead I 

Differential Diagnosis The sudden onset nnd cessation, and the 
constancy of the rate with exercise, rest and change of posture differen 
tiate it from simple tachycardia The engorgement of the liver may 
suggest an abdominal lesion, or the signs at the bases of the lungs may 
simulate pneumonia The history, signs, and eleclrocardiograiu 
establish the diagnosis 

Course and Comphcalions TJie attack lasts from a few minutes 
to two weeks and then sto|>3 ohriiptly Blindness and epileptiform 
coiuulsiaiis may occur temporarily Death during an attack his been 
recorded m a ftw cases 

Treatment Ihc patient should he down Tlie following devices 
may be employed to abort the attack Holding the breath, pressure 
o\cr both carotid smuscs, pressure on the eyeballs, a tight abdominal 
binder, ice applied to tlie prxcordiuni, swallowing a hard article of food 
such as a crust of bread or the induction of vomiting by faucial irritation 
If the jiaroxysm is persistent ijumidine should lie gi\ cn ns for auricular 
hbnUation (see p 217) An 'ittack nn} sometimes be aserted at the 
earliest prcmoniiorj s>m()tom by taking 1 Dorjl hib (carbaeholum 
B P kdd ) mg i by mouth In some cases camphor monobromata 
gr 3 as a pill, or u mixture contimuig Tnc sumbul m 10 sod bicarb 
gr 15 sp clilorof ni 7 infus gent co rcc ad d oz 1 is successful/ 
when other measures fad 

Nodal Tachycardia 

Paroxysms of premature systoles arise m the A-V node, resuHing 
often in u simultaneous contraction of the 'luricles and \cntricles 
In tin. eiecLtocardiOoram ttic P-R uiterval may be shortened and the 
P wave inverted or the P and R waves are fused, or the P wave may 
follow the R wave llie cbnicil picture and treatment resemble those 
of simple paroxysmal tachycardia 

Ventricular Tachycardu 

This IS a rare condition due to a regular sequence of premature 
ventricular systoles The ventricles may contract ISO tunes a minute, 
while the auricular rale reinams at about 80 It is usually associated 
with severe myocardial damige coronary occliisiun or gross digitahs 
poisoning Ihc clinic'll features closely resemble those of tlic oUicr 
varieties of simple paroxysmal tachycardia, but tiie ventricular beats 
arc often sliglillv irregular Treatment consists in giving quinulme 
gr 5 by mouth ev cry 0 hours, but it is not ulirays cfftctiv c and the 
outlook IS serious 

Paroxysms of Auncular Flutter 

Tins IS a common cause of paroxysmal tachycardia The apex and 
pulse rate are about 100, Uie rate is umntlucnced by posture and tlie 
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rhytlim is usually regular. Tlie auricular rate is about 200 to 300. 
Diagnosis is established by means of the electrocardiogram. The treat- 
ment is os for auricular flutter (see p. SIO). 

Paroxysms of Auricular Fibrillation 

The apex and pulse show tlie typical irregularity of auricular 
^fibrillation (see p. 216) and the electrocardiogram confirms the diagnosis. 
The treatment consists in the administration of quinidine as for auricular 
fibrillation (see p. 217). 

Premature Systoles 
{Extra Systoles) 

Definition Interpolation on the normal sinus rhythm of premature 
contractions arising at some other focus in Uie heart than the sino- 
auricular node. 

Etiology. Premature systoles arc Iielicvcd to be due to undue 
excitability of the auricle, A-V node or ventricle. They arc commonly 
met with in middle age, associated with myocardial degeneration. In 
young people they may occur without any eyidence of cardio-vascular 
lesions. They may be associated with oversmoking, neurasthenia, the 
administration of digitalis or aconite, or coal-gas poisoning. There arc 
three maiu varieties, auricular, nodal and ventricular. In about 70% 
of eases they are ventricular in origin. 

Clinical Findings. The patient may be quite unaware of any cardiac 
irregularity, or he may be conscious of a pause in the cardiac rliytlim, 
as If the heart had missed a beat. Tliis is particularly noticeable when 
the patient is in bed. He may also complain of palpitations. 

0/1 Examination : The pulse may either show a pause due to the 
premature beat being of insufiicient force to reach the wrist (inter- 
mittent pulse), or a weak beat may be felt. On listening over the apex 
a premature and weak contraction will be heard at the moment that 
the beat is missing or weak at the wrist. <Vn occasional premature 
contraction may occur, or they may be frequent, causing a gross 
irrcgulority, Pulsus iigri/iiniw, which may be met willi m o\crclosngc 
of digitalis, consists of coupled beats due to premature systoles. The 
elcctrocanliogram will show tj'pic.al curses and indicate the site of the 
\TOgwUrity. 

Differential Diagnosis. Premature systoles roust be diagnosed 
from heart-block or a slow* auricular fibrillation. In heart-block, wlicii 
the pause is felt at the ssrist, there is silence on auscultation over the 
•qx-x. I’rcmaturc systoles arc usually diminished m frequency or 
abolished by exercise, but with a slow fibrillation it ma)* be impossible 
to establish the diagnosis without an electrocardiogram. 

Prognosis. Premature systoles can usually be disregarded in young 
people. Later in life, especially if there is evidence of canlio-vascular 
degeneration, tlicy arc generally indicative of myocardial degeneration. 

Treatment Young people should be assured that there is no cause 
for worry. Tlic patient should not smoke. Quinidine gr. 3 td.s. will 
often ensure a regular rhythm. If there is real distress, particularly at 
night, ammon. brom. in doses of gr. 5 to JO should be gncii ti.d. 
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Auricular PibnUatioa 

[Bdmwn Cordis Vulsus Irregularu Perpelwis The Mitral Pulse) 
Definition A condition clinracteriscd by flickering auricular 
contractions of a peculiar type with an urcgular xentrimlar response 
Etiology Auricular fibrillation may be associated with infections, 
especially witli rheumatism and less frequently wiUi scarlet fever, 
diphtheria influenza and pneumonia Mitral stenosis is often associated 
witli it Later m life it may be a degenerative phenomenon It niav 
occur also in Craves disease and in hypcrtcnsiv c heart disease 

Pathology It is believed that m auricular fibrillation the excitation 
wave circulates around the orifices of tlic vemc cavie, pursumg an uneven 
course in the auricle wluch is constantly altering from point to point 
Tius IS known as tlie ‘ circus movement ’ About 450 such circulations 
occur each mmutc but the ventricle responds irregularly to the varymg 
number of stimuli it receives through the A-V node 

Chmeal Findings Xhc disturbance produced varies wiUi the 
frequency of ventricular contractions If there is a slow fibriUaboa 
there may be no subjective symptoms but when the ventricle contracts 
rapidly, cardiac decompensation usually ensues Ihe patient may 
complain of palpitations, or of prscordial discomfort, dyspneen and 
swelling of the extremities 

On Examination The patient may or may not be dyspnceic at rest 
or on slight exertion, accordmg to the degree of heart failure present 
There is iisuallv some cyanosis of the bps or eirs Tlie heart Insiiec 
tion The impulse is usually visible, the apex being displaced a little 
downwards and outwards Palpation The apex beat is forcible and a 
diastolic thrill may be felt, ilthouth this may disappear with the onset 
of fibnliation Percussion The area of cardiac dulncss is often 
increased both to the nglit and to the left Auscultation The first 
sound at tlie apex I5 usually forable, and an early or mid diastolic 
murmur may be heard 1/ mitral stenosis is present The presystolic 
murmur of mitral stenosis disappears inth the onset of fibnliation if the 
heart is beating slowly The rhythm is characteristically completely 
irregular, the beats also varying m lalensity, so tliat many of the 
ventricular contractions fad to cause a pulse at the wrist. The pulse 
This is completely irregular and its rale is usually slower tlian that of 
the vcntncle llccords of pulse rates arc therefore quite valueless m 
determining tlic rate of the heart Tlie lungs liver, abdomen and 
extremities may show signs of venous stasis and cedema (see p 
The electrocardiogram is typical the P waves are absent, and the 
ventricular complexes are irregular m rale and degree 

DiffeienUal Diagnosis Auricular fibrillation can usually be readily 
diagnosed by examination of the heart and pulse Witliout a tracing, 
slow fibrillation ls dillicult to differentiate from premature systoles. 
Course and CompUcabons Auricular fibrillation may occur in 
paroxy sms the normal rhyllun being restored spontaneously from time 
to time In oUier cases, and despite treatment, it persists for indefinite 
penods, or the normal rhythm may be quickly restored by adequate 
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treatment. Complications include congestive heart failure, and 
systemic embolus formation. The latter is esi)ccial]y liable to follow 
restoration to normal rhythm by the administration of qulnidine, a 
portion of clot being detached from the left auricle. The main arterial 
supply to a limb may be obstructed, witli severe pain. The limb 
becomes cold and blue, and g.angrcnc may sujwrvenc. 

Prognosis. This is always grave, although a patient may live for 
over 10 years with auricular fibrillation. 

Treatment. Tiie effective mode of digitalis achninistration is often 
not appreciated, and disappointing results arc then pbtained. In cases 
in which the apex rate is over 100, or if there arc signs of heart failure, 
the patient should be put to bed and digitalisation effected. It may be 
taken that fl. oz. J of a goml tincture of <iigitalis will be retpiircd to 
produce the full effect in a iimle ueighiiig 10 stones, and m, ISO for 
a man weighing 8 stones. The drug should not be given more often 
than every 0 Imurs. Thus m. to of tiic. digitalis can be giv cn six-hourly 
for 4 doses, and then m.30 six-hourly untillhe required amount has been 
administered. The apex rate will then generally liave slowed to about 
30. No more should now be given for a day or so, when a dose of in. 20 
t.i.d. can be given. Tiic tnmimiiin ainotmt required to keep the (i;)ex 
rate at about 70 to 80 sliould then be determined. Symptoms of over* 
dosage of digitalis arc uqduc slo^vi□g of the apex rate (below CO), 
coupling of beats due to a regubr sequence of premature systoles, 
the onset of pulsus aUemnus. dunmution in the output of urine, and 
vomiting. Vomiting at the unset of the treatment is usually due to 
congestion of the gastric niucosa, and not to the digitalis. The urin.'iry 
output sliould always be nicaMircd svhile the ji.nticnl is hiking largo doses 
of digitalis. If the patient s omits the Imcturo, otlicr prcjiarations can be 
employed. Tablets of digitalis pulv. (D.P. Add.)gr. 1 (equals in. 10 of 
the tincture) are sometimes prcfcrrcil. Digoxin, a crj-stallinesubstance, 
can be given orallyor intravenously. Thcoraltablcts contain 0*2.3 mg. 
The inili.ll oral dose is 1*5 mg. for n patient weighing 10 stones or o\cr, 
and 1 to l*25nig.forlighterpaticnts. Six hours later 0*2C mg. is given, 
and tills is repented every G hours until the \cntricular rate falls to70 or 
80. Subsequently a maintenance dose of 0*25 mg. once or twice a day 
may .be required. lu veej* urgent cases an intravenous injection of 1 
mg. of digoxin can be given. 0*5 mg. iv put up m 1 mil. of 80% idcoIioL 
This is diluted with nine times its volume of sterile s.'ilinc and injected 
slowly. Two hours later 0*25 ing. of digoxin caix be given by mouth. 
In desperate cases strophantliingr. 1/200 or ouabainc(a prc{>ar:ition of 
g-strophnnUiin) gr. 1/240 should be injected intravenously. 

The Vse of Quintdine. This may be given in select^ cases, with 
the object of restoring normal rhythm. The main contm-iiidications to 
the use of quinidinc ore m>ocaitliaI degeneration, a history of recent 
embolus, heart failure or heart-block. Tlic most suitable cases are 
those which arc iidlammalorj’ in ty|>cnml recent iu origin, or thme 
occurring in assiK-iatioii with li>|>trthjToidism. It is usually considered 
inadviwblc to adiuinislcr digitalis and quiiiidme simultaneously, Tlie 
futicnl must t>c kept in UiL A test dose of gr. a (0-2 G.) of qiiinidine 
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in a gelatin capsule is gr\ cn If no toxscinic sjniiptoms appear, such as 
sweating nausea s onntmg, diarrhcca, abdominal pam a scarlatimform 
rash dimness of vision or severe heidachc the adniunstration cm he 
proceeded with On tiic next daj, gr G (0 I. G ) qiiimdine are given 
cverv ^ hours for 4 doses, and the day after gr C qumidiue arc given 
three hourly for 5 doses This inav be continued for another 4 dajs 
The pulse and if feasible, tlie apex should be examined before each 
dose IS giv e«, and if found regular the qumidinc should be discontinued 
The occurrence of frequent prelnnture s> stoics is also an indication for 
omitting the drug If a regular rh>thui is not restored at the end of a 
week on the above dosage the qouiKhne will probably Itave no effect, 
and should be stojijied In cases in which the normal rhythm lias been 
restored it may he necessary to give a daily dose of gr 5 for long periods 
^Vhen arterial embolism occurs the artery should be jininediatelj 
mciscd and the clot removed 

Auricular Flutter 

Dcfimtion A condition characterised by rapid md regular auricular 
contractions of a peculiar nature, and almost invariably Bccompanial 
by heart block 

Etiology Auiicular ilutter is usually associated with myocardial 
degenentjon nnd arteriosclerosis, much Jess frequently vritb infective 
diseases or with thyrotoxicosis 

Pathology It is believed that a wave circulates around the orifices 
of the vens cava:, and taugcotia) waves spread from the mother wave 
to distant parts of the auncics This is a form of circus movement ” 
The auncular rate is about 200 to 550 contractions a minute, and the 
ventricle contracts about 150 times a minute 

CUmcal Findmgs The patient is usually a male past middle age 
lie gives a history of attacks of palpitations, usually sudden in onset 
and m cessation, but the lost attack may have persisted 

On Examination The heart is usually enlarged and the artcncs arc 
Uiickened A valvular lesion may or may not be present The pulse 
and apex rate are generally between 130 and ICO, the rhytlim is regular, 
and the rate is unaffected hy posture and by exercise In the electro- 
cardiogram regularly recurring dome shaped P waves arc seen witli 
ventricular complexes occumng at regular or irregular intervals, but 
fc^Aeqacnt!y i/taft the ^ waxes, owing to heart tn'ocA 

Differential Diagnosis Paroxysms of flutter can be differentiateil 
from simple paroxysmal tachyco^ia by suitable tracings Auricular 
fibrillation may be simulated if in flutter the ventricular responses are 
irregular Slight exercise, however, m flutter, usually renders the 
ventricular rhytlini regular, vvitli a definite grade of heart block, such 
as 3 1 or 2 1 This docs not occur in auricular fibrillation 

Course and Compbeations Paroxysms of flutter may occur, or a 
continuous stage may persist for os Jong as JOyears Paroxysms may 
ensue, in wlucli the vcntncle assumes tlie auricular rate iiicse are 
very dangerous, the patient rapidly losing consciousness and dying. 
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if tbc heart-block is not restored quickly^. Congestive heart failure 
may occur as a complication of flutter. 

Prognosis. This is always serious, but not usually immediately 
grave. The condition of the myocardium is a factor of great importance, 
although hard to estimate. 

Treatment. Tlie patient sliould be put to bed and digitalised, as 
for fibrillation (see p. 217). This usually converts the flutter rhytlun 
to that of fibrillation. On stopping the digitalis a normal rhythm may 
ensue. If the patient wnll not tolerate diiptaCs, an intravenous injection 
of strophanthin gr. 1/200 may be given, or a course of quinidine, as 
described on p. 217. The normal rhythm may then be restored direct, 
without an intermediate stage of fibnllation. 

Ventricular Fibrillation 

This is probably the cause of sudden death in coronary obstnicUon 
and clUoroforra auoisthcsia. It is compatible, with life only if the 
fibrillation is of very short duration. 

Heart-block 

Definition. A condiliun characterised by delay in the conduction of 
impulses along some portion of the junctional tissue of the heart. The 
following varieties ere described : 1. Sino-nuricular block. 2. Auriculo- 
ventricular block. 3. Bundle-branch block. 4. /Arborisation block. 

Etiology. Congenital heart-block is due to a defect, such as a patent 
intcrvcntricuiur septum, interrupting the bundle of Ills, or rarely to ^ 
aorto-puhnonary patency. Acquir^ heart-block may be due to 
inflammatory lesions caused by rheumatism, diifiithcria, influenza, 
pneumonia, and enteric or scailet fever, or to degenerations, cspccinliy 
that caused by sypliilis. It may also result from o\erdosage with 
digitaUs, strophanthin, squills, or quinidine. A gumma, tumour, cyst, 
op an arc.a of fibrosis or atrophy nwy be the causalisc factor in some 
eases. 

Sino-auiicular Block 
{Tortoise Heart) 

■ The impulses arising in the S-A node at times fail to provoke an 
auricular contraction. Tfic whole heart then misses a beat, but tfic 
succeeding contraction occurs at upproxunatcly ihe'normal interval. 
Tlic ventricle may occasionally intcr|>olatc n beat on its own 
(“ ventricular escape "), when the heart is beating at the slow rate. 

It is a cause of dropped beats, and can only be distinguished from 
aurieulo-^ enlriculor block by a tracing, the complete absence of the 
P.R.T. deflections in the ckclrocardiogram corrcsjionding with the 
pauses in tiic heart heals. It is proljahly of no clinical imi>ortince, but 
if occurring regularly every other beat the pulse is slow, nbrjut SO. 
Exercise usually causes the rate to double and U>c restoration of normal 
rhytlun can also be cffcclcil, except in eases of long standing, by the 
adniinistration of ulropin. sulph., gr. ]^2U0 in 1 il. u.;. of water t.l.d. 
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AunculO'VcntricuIar Block 

Delay occurs in tlie passage of the impulse from the auricle to the 
Ventricle Four grades may be recognised : — , 

Grade I This is the earliest stage, and can only he detected hy a 
tracing The electrocardiogram shows a prolongation of tlie P-Rmterval 
to more than the normal of J second. Grade II. The scntricle 
occasionally fails to resjiond to tlie auricular impulse Grade III. The 
ventricle fails m a regular manner to respond to the auricular stimuli. 
Thus every fourtli i eulrieulor heat may he missing (i : 1 block) or otJier 
sequences such as 3 1 or 2 : 1 block may be present. Grade IV. 
There is complete dissociation between auricle and ventricle, the 
\cntriclc contracting regularly at its own independent rate of about 
20 to 40 a mmtite The clectrocirdiogram allows all these grades of 
block to be dngiioscd wjUj certainty. 

Clmical Findings. .The patient does not usually notice anything 
abnormal except in tile severe decrees of heart-block. Attacks of 
unconsciousness {Adams-Stokes syndrome) arc liable to occur if the 
A-V bundle fails to conduct the impulse and the ventricle does not take 
up Its independent rhythm The attacks come on suddenly with 
convulsive movements of the fate and arms, usually the tongue is not 
bitten, and there is no involuntary micturition. The patient is pale and 
falls down, he then becomes c^onosed and the breathing is stertorous. 
Unless the icntriclo begins to bent again, he w/ll die 

On Examination Auscultation at the apex of the heart will shot? 
that the heart misses a beat, when a beat is dropped at the radial pulse. 
A ventricular rate below 10 a inmute is almost always due to complete 
heart block lb is often possible to sec pulsation m the jugular veins 
corresponding in rate with the auricular contractions, and so faster than 
the apex beat or radial pulse 

Differential Diagnosis. Clinically the missed beats winch occur at 
the wrist m heart-block must be distinguished from those resulting from 
feeble premature systoles. In the former, os described above, there is 
silctice on listening ov er the heart, when the bent is absent at the wrist. 
Inhalation of nni) I mtntc in 2 I heart-block w ill often suddenly double 
the rate of the pulse, the ajiex subsequently abruptly reverting to its 
slow rate This change docs not occur in simple bradycardia. The 
ventricular rate in complete heart-block is not affected by exercise or by 
the inhalation of amyl nitrite, or by the mjcction of utrojunc suljihate 
Course and Complications. Heart btock. especially in the young, 
when arising during the course of, or m convalescence from an acute 
illness, IS usually a temporary derangement. If due to a degcncrativ e 
lesion, It is likely to be permanent. Willi the stage of onset of complete 
block, the Adams-Stokes syndrome is to be feared. 

Prognosis. Heart-block always indicates some degree of myocardial 
abnormality, due ciUier to an inflammatory lesion, which may be 
taiiporary, or to a permanent degenerative one, Iho outlook is more 
senous when complicated by Adams-Stokes attacks. 

Treatment. 4Vlicii fiearl-bloek devdops during tJic comse of an 
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Infective illness, the patient should be kept strictly at rest in bed until 
the normal rhythm is restored, or until it is considered that the heart- 
block is permanent. In otiicr cases the \Vasscrmaim reaction should be 
determined, and, if positive, a course of potassium iodide and mercury 
given (see p. 218). For Adams-Stokes attacks subcutaneous injection 
of m. Sofliq. adrenal, hydrochlor. should be given immediately, followed 
by ephcdrinc snipliate gr. J t.d.s. by niuutii. If the heart has stopped 
beating, an intracardiac Injection of m. 8 of Hq. adrenal, hydrocidor. 
should be given. An alternative method of treatment is to give barium 
cliloridegr. 1 t.d.s. by mouth. 

‘ Bundle-branch Block 

There ts delay in couduction in one or other of tlic branches of the 
bundle of His, leading Jo the left or right ventricle. This condition can 
only he diagnosed by means of on electrocardiogram. It is of grave 
sigmlicance, death often occturing within two years of its detection, 
although sonic patients live for several years after its diagnosis. 

Arborisation Block 

The terminal subendothclial divisions of Purkinjd’s fibres have 
Impaired conductivity. This lesion can be detected by an electro- 
cardiogram. The prognosis Is usually bad. 

PUlsus Altemans 

DcfinlUon. Alternate strong and weak contractions of the ventricles. 

Etiology. Pulsus altemans is probably a man ifestution of myocardial 
degeneration, the heart labouring ag.'iinst an c.xcessivc burden ; it m.ay 
also result from an overdose of digitalis. 

plnical Findings. Pulsus altemans is diOieult to detect by tlie 
finger. A radial tracing will, however, show oUtmale large and small 
beats at very nearly regular intcivMls. If the blocxl pressure is taken 
by the auscultatory nictJiod, only alternate beats will be heard at 
higher pressures, whereas on lowering the pressure in the annlet each 
b^t will be audible. An electrocardiogram may sliow R waves of 
equal intensity, although the radial tracing shows definite alternation. 
Pubus altemans can be diffcrcnli.atcd from premature systoles regularly 
recurring with every other beat (pulsus bigemmus) by the short interval 
between the normal and successive premature beat, and the longer 
interval between the premature beat and the next normal one. The 
condition is of grave import when occurring in .a pubc of nomial rate, 
but if associated with paroxysmal tachycanliu or with digitalis medica- 
tion the prognosis is not so serious. 

Pubus Paradoxus 

DefiniUon. .V condition in which the pube weakens in intensity 
with inspiration and becomes stronger with expiration. 

Etiology. Pubus paradoxus is often ussoclntcd with mediostino* 
pcricarditb, and with pericardial cflusion, and may be explained by the 
fact that normally during inspiration tlic roots of the lungs descend and 
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carry the heart witli thern If, however, the heart ts tethered by 
adhesiorrs, or pressed on by a pcncardinl elfusion, during inspiration it 
IS pulled on from aboi e and below TJie orifices of tlie vena; cavic will 
then be partially obstructed, with diratmsUcd cardiac inflow and output 

THE MYOCARDIUM 

The pathological affections of the myocardium may be grouped as 
fodoHS Atrophy Cloudy swelling Fatty degeneration and infiJtra 
tion Fibrosis Amyloid, hyaline and calcareous degenerations 
Granulomata Tumours, simple and malignant Cysts Hypertrophy 
Dilatation Infiamniation A’itsculirdcgcncratioii andmfaret Hiijiture 
Itrophy Tins is usually a brown iitrophv It is common m 
old age and m wasting diseases, such as tuberculosis and cancer 
Cloudy ixcelhng Iliis is met irith tn acute feiers and septic'crois. 
Fatiy degeneration Tins occurs m acute fevers, diphtheria, alcohol, 
chloroform or phosphorus poisoning, and in blood diseases, such as 
amemia and leukiemia It causes the change knoivn as * tabby cat ” 
stnation or thrush s breast appearance, seen under the endocardium, 
usually m the left ventricle Fatty tnftdraiion This 15 sometimes but 
not invariably, associated with obesity Fil^ro^ts This is associated 
witli arteriosclerosis and narrowing of the coronary arteries The 
areas of fibrosis may be localised or diffuse and arc comnionly 
found in the left vcntncle It may occur diffusely, as a sequel of rheu* 
matic carditis Amyloid hyaline and eaUarcotis degenerations Tliese 
'ire less rummoii Oiannlomata These include syphilis and tuficr 
< vilosis of the heart rumciirs A lipoma or fibroma may develop or 
secondary melanotic sarcoma or rarely secondary carcinoma Cysts 
A hydatid may form in the heart Hypertrophy This is associated 
with valvular discise such »s aortic or mitral regurgitation, with 
adherent jicricardmm increased blood pressure (hypertensive heart 
disease) thjTotovicosis cfu-onic iicpliritis and arteriosclerosis The 
normal weight of the heirt is 0 4% of the body weiglit Congenital 
idiopatluc hypertrophy is a rare condition, which usually results ui 
death in less than a year Vilalalnm Ihis may he due to fatty 
degeneration to acute mflaminatory changes, or it may be associated 
with hypertrophy Injlammation Acute simple myocarditis This 
occurs in Jiifictions, especially rheumatic fever (sec p 377), and 
diphtheria ami less often willi enteric or scarlet fever, septicfcinia, 
Graves disease and syjjhihs Acute suppurative myocarditis SinaU 
embuhe abscesses may form in tbc iiiyocorduiin in pyu^iiua as in 
jiutriK-ral fever ostcoiiivelitis or ukcmtive endocarditis Vascular 
degeneration and infarct 'Ilicsc are tspeciaUy ossociated with coronary 
obstruction (see p 230) Rapture lias may follow an infarct or 
result from penetrating injuries or oecvsionally from non penetrating 
injurieii of the chest w all 

The following clinical vnncties of myocardial affections will be 
described 1 he by jxirtcnsiv e heart tlic cor puliuotialc, the fading heart, 
coronary obstruction and non penetrating injuries of the heart 
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The fatty iicort and the fibroid heart do not justify separate clinical 
descriptions. Sudden death from fatty heart is due probably to 
• ventriculai*fibrillation, and not to the fat around the heart. Fatty 
degeneration of the heart, however, such as occurs In diphtheria, leads to 
cardiac dilatation, tic-tac rhythm, and irregularities such as heart- 
block or gallop rhythm. It is a very fatal condition. Fibroid heart is 
often described as a condition of hypertrophy of the left ventricle, such 
as is found in hypertensive lieart disease. 

Hypertensive Heart Disease 

Definition. Hypcrtropliy of the left ventricle due to hyperpiesia. 

Etiology. The cardiac enlargement is secondary to tlie high blood 
pressure. The cause of the high blood pressure (essential hypertension) 
is unknown, but the subject is discussed on p. 26C. 

Pathology. There is hypertrophy of tljc heart. Tlic left ventricle 
is chiefiy affected. The muscle fibres arc increased in size. 

Clinical Findings. The patient is usually an adult over the age of 
40. He complains of symptoms due to high blood pressure (sec p. 207). 
No cardiac symptoms are noticed until the reserve of cardiac power Is 
overtaxed, or some con>pHcation sucli os disturbance of coronary 
circulation occurs. Symptoms include shortness of breath on exertion, 

. attacks of cardiac asthma, palpitations or pnscordial ]>uin. 

On 'Examination : The heart. The apex beat Is usually displaced 
'downwards and outwards. A systolic murmur may be iieard at the 
apex, due to mitral regurgitation and occasionally there is an aortio 
systolic or diastolic murmur. WiUt failure of the heart, pulsus alternans 
(sec p. 221) or gulloji rhythm (see p. 225) may be present. The lilood 
pressure, whicli is raised in the early stages of the disease, often falls 
with the onset of failure of compensation, altliough the diastolic figure 
generally remains over 100 mni. llg. Ophthaliiioscu]>ic examination 
may show retinal artcriosclerosi!.. 

Differential Diagnosis. Hypertensive heart disease must he 
differentiated from cardiac enlargement associated with chronic 
ncpiuritis, or due to aortic disease or thyrotoxicosis. The diagnosis is 
ditlicult in the later stages, especially if tlic blood pressure has fallen. 

Course and CojnplJcatiOJis. TbccourscJsprogrcssivc. Coinplicntions 
include congestive heart failure, cerebral hemorrhage, angina pectoris, 
coronary tliromhosis, and rarely UKcmia. Intercurrent infections arc 
not uncommon. 

Prognosis. This is always unfavourable, especially when there is 
nmrhcd cardiac enlargement, retinal arteriosclerosis, or ni}'OcartliaI 
failure. 

Treatment. Tins is as ilcscribeJ for hyperpiesia and for congestive 
failure (sec pp. 207, 227). 

Cor Pulmonale 
{^Pulmonary llypaitixsion) 

Dcfinilion. Enlargement of tlie right ventricle, due to obstruction 
in the puhiiuiuiry arculation or at the mitral vuKc. 
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Etio[ogy Pulmonary Iiypertension is due to such causes as 
emphysema, pulmonary arteriosclerosis (Ayerza’s disease, see p 2C4), 
pulmonary hbrosis or mitral stenosis Acute cor pulmonale may occur 
with II pulmonaiy embolus wlucb causes a scicrc decree of occlusion of 
the pulmonary artery There is sudden dilatation of the right auricle 
and i entricle 

Pathology There is first hypertrophy of the right ventricle, with 
secondary dilatation of the right ventricle, the tricuspid valve, right 
auricle and pulmonary artery There maj also be atheroma of the 
pulmonary artery 

Chmeal Fmdings The jiatient only complains of symptoms when 
there is failure of the tight ventricle There is then mcieased djspacca 
and CDiigJi In acute cor pulmonale the symptoms are those of 
pulmonary embolus 

On Examtnatioti In some cases it is possible to detect by percussion 
that the right auricle is enlarged, often it is obscured by on emphyse* 
matous lung liie pulmonary second sound is usually accentuated 
The blood pressure is low, such as HO/80 mm Ilg ^\ltb right sided 
failure the ^elns in the neck are engorged, tlic liver enlarges and often 
there IS 'iscitcs and adema of the legs Iheriglit sided hypertrophj may 
bt ditccted by X rav cxJininotion or bj an clcctrocardiograiii, and o 
dilated pulmonaiy artery may be revealed radiograjihically In scute 
cor pulmonale there is cyanosis, with engorgement of tlie veins m the 
neck The pulmonary secotnl sound is Accentuated and gallop ThyUini 
m8> be present 

Treatment The patient should be rested in bed and treated viiUi 
digitalis, as for congestive heart failure (see p 2i7) 

The Failing Heart 
{CongesUte Heart railurc) 

Pathogenesis The exact intuic of heart failure is still uncertain 
file luck pressure theorj was generally accepted m the middle of the 
last centurv Vccordmg to tim left ventricular faJurc ciuscs dilatation 
and incoinpctenie of the mitral valve, with resultant congestion of the 
lung!, uid subsciiucntly, secondary failure of the right v entricle and 
dilitution of tilt tricuspid valve lead to systemic congestion Later, 
the forward tlieory was introduced, heart lailure being considered ns 
a'av .vwn'AiavKvjy 

willi III lonscipicnc-c dchcicnt blood supply to the tissues Hus theory 
«as lar^tlj bived on ob^cnations made on iicart failure m auntular 
libnllation which often affects both Sides ot the heart siinultaiic-ouslv 
U c hav c non returned to the older v icw that tiic symptoms of heart 
fulurc are mainly due to congestion owurrmg in the circulatory Icm 
tory immediately behind the side of tiic heart which first fails but m 
some casts deficient cardiac output ilso plays its jwrt Heart failure 
may thus iffcct either side of the heart indcjxmdLiitly, or both sides 
may bt involved simultaneously Furlliei, such failure may he atule 
or insidious m onset I rom wliat lus Ixxu said above, it will dear 
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that we should expect to find systemic congestioa with right-sided 
failure and pulmonary congestion •with left-sided failure. 

Etiology. 1. Left heart failure. This is approximately three times 
as common as right heart failure. The important causes are h}'per- 
tensive heart disease, aortic stenosis, aortic regurgitation, chronic 
nephritis, and coronary occlusion. 2. Right heart failure. This is most 
frequently secondary to left heart failure. Other important causes are 
mitral stenosis, pulmonary embolus or thrombosis, pulmonary arterio- 
sclerosis and pulmonary stenosis. Pulmonary diseases such as ejuphy- 
sema, witii or without associated kj’plioscoliosis, pulmonary fibrosis 
and pneumok’oniosis are not now considered frequent or important 
causes of right heart failure. 3. Left and right heart failure. This may 
be associated m ith rheumatic carditis, diphtheria, severe ancemin, general* 
iscd coronary arteriosclerosis, auricul^ ftbrillation, auricular flutter, 
paroxysmal tachycardia, hyqierthyroidisni and constrictive i>cricarditis. 

Ileart failure may be acute or insidious ; for example, acute left 
heart failure may follow h 3 rpcrtcnsion, aortic disease or coronary 
occlusion, and acute right failure may be associated with pulmonary 
embolus, thrombosis or lobar pneumonia. 

Clinical Findings. Left heart failure. Three stages ore described : 
(a) Paroxy'sinal pulmonary' congestion. Attacks of acute oedema of 
tlic lungs or of nocturnal dyspneea occur, with cougli and lesser ilcgrccs 
of pulmonary mderaa. (1») Pulmonary congestion of effort. Here 
sliortncss of brcatli, cough and often blo^-staincd sputum arc pros'okcd 
by exercise, c.xcitcmcnt or a cold atmosphere, (c) Clironic pulmonary 
congestion. This is clioracteriscd by shortness of breath and at times 
hemoptysis. Such cases arc liable tobc mistaken for clironic broncltiUs, 
pulnionarj- tuberculosis or a new growth. 

The chief clinical features of left heart failure arc pallor ^vith some 
cyanosis, and dj'spnou especially on effort and at niglit. Tlie heart is 
usually enlarged to the left, and gallop rhythm or pulsus altcrnans 
may be present (sec p. 221). ^Vith gallop rhytiim a third heart sound 
is heard during mid or late diostolc, the heart sounds arc then likened 
to the soimd produced by saying “lub lub dupp." Graphic records 
indicate that the first part of the first sound occurs in pres}"stoIc anil is 
presumably auricular in origin. It is also known ns prcsj"stolic gallop, 
the e.\tra sound i>erhaps being due to vibnitions of a rapidly filling 
ventricle w hich locks tone. It does not occur in auricular fibrillation. 
This third sound can also be felt ns a diastolic impulse. TIic three 
heart sounds arc evenly spaced, and the third sound is only heard 
wlicn the rate is rapid. It is of very grave significance* I’resysfoh'c 
gallop must he distinguuhcd from protodiastolic gallop. In the latter 
.u third sound closely follows the second sound, “lub dupp dupp.” 
This is of no significance, being on accentuation of the physiological 
third heart sound. It is best beard near tiic a]x;x of the licart, whereas 
asphtsccond sound is most noticeable near Uie base. The blood pressure 
is usually higli, especially Uie diastolic Ogure, and the rhythm is usually 
r^itor, but premature systoles or p.irox>smal auricular fibrillation 
may occur, llilcs arc hcaid at the bases of the limgs and a hydrothorax 

KUCHorr* atciujit. 4 
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may develop, more frequently on the left side, and, if bilateral, it is 
usually larger on the left side It w sometimes interlobar The electro- 
cardiogram often shows left axis deviation with mverted Tj, or Tj and 
T| waves, or there may be bundle branch block, X ray examination 
shows that the pulmonary arterial shadows are unduly dense and 
enlarged, and a blurred zone around the pulmonhry roots indicates the 
onset of pulmonary cedema If ngbt-sidcd failure now supervenes the 
symptoms of pulmonary congestion arc, to a certain extent, reheved, 
and paroxysms of dyspnoea usually cease The attacks of nocturnal 
dyspneea are often knoivn as cardiac asthma and they may be associated 
with bronchial spasm The patient wakes up suddenly, feels suffocated, 
sits up, struggles for breath, and finally he may fall back exhausted 
and sweatmg The attacks may be more severe, tlie patient havmg 
acute cedema of the lungs (sec p 178} Cbcyne-Stokes breathing is 
seen in other cases, the breathing waxing and waning, with intervals 
of apncca lasting 80 or 40 seconds Durmg the hyperpnceio period 
which results from stimulation of the respiratory centre, COi is washed 
out of the blood This produces the apnmo phase The patient may 
sleep m the apnceic phase and wake with each period of hyperpncca. 
Cardiac dyspnoea is not now believed to be due to deficient supply of 
blood to the respiratory centre or to anoxia of the centre, but rather 
to a nervous reflex wluch ongmates m the lungs and passes to the 
respiratory centre through the vagus Diminished elasticity of the 
lungs due to congestion is thought to origmatc the reflex When the 
patient is lying dovm at night the vital capacity is diniimsbed and 
pulmonary congestion mcreascs, probably owmg to increased output 
from the right ventricle and possibly to a furtlier and sudden dilatation 
of the left Ventricle 

Right heart failure (see also Cor Pulmonale, p 223} The clinical 
findings vary witli the severity of the condition and are dependent upon 
systemic congestion. The face iscynnosed, there is dyspncea on exertion, 
palpitations, lassitude aiid distress or poui m the pnecordium As the 
condition progresses tlie dyspnoea becomes more noticeable The pulse 
IS frequent, the blood pressure tends to be low The heart duincss is 
enlarged to the right and left if it is not obscured by emphysema This 
IS due to the right auricular dultiess extending to the riglit, and the 
right ventricular dulness to the left. A systolic murmur is sometimes 
audible over the tricuspid area An electrocardiogram will show right 
axis deviation and a radiogram reveal culargcmcnt of the right auricle 
and right ventricle. Paroxysms of cardiac dyspnosa do not occur 
witli right-sided failure although spasmodic asthma may be noted In 
advanced cases tlie veins m the nc^ are engorged, the hver is enlarged, 
tender and pulsating, and there is (sdema of tlie extremities, and 
ascites In addition a transudate forms m the pleural sacs, usually more 
so on the right side, and there may olso be hydropericardmm There is 
albuminuria with dmumshed output of unne Other features v?hich may 
be noted include lack of concentration, giddmess, fainting attacks, 
nausea and vomiting, dtarrhcca,8bdoizuDal pain, jaundice and hematuria. 

The detcrmmation of the arm to-tonguc circulation rate and of the 
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venous systemic blood pressure affords further evidence of left or right 
ventricular failure. With left ventricular failure the atta-to-tongue 
circulation time is increased but the systemic venom pressure is usually 
normal ; whereas with right ventricular failure both the circulation 
time and the venous pressure are increased. 

The circidaiion rate. The arm-to-tongue circulation rate is used to 
determine the rate of circulation through the lungs. Five mUs of a 20% 
solution of Decliolin (sodium dehydrocholatc) are injected tlirough a 
wide-botc needle into an antceubital vein of the right arm, the injection 
taking 2 to 3 seconds. The patient sits propped up at an angle of 45® 
and a local amesthetic is used to prevent tachycardia resulting &om 
pain of the injection. The patient is told to raise his left hand imme* 
diately he notices a hitter taste under the tongue. The time is taken 
with O' stop watch from the beginning of the injection of the Dccholln 
to the signal that it has reached the tongue. The normal time is between 
10 and 17 seconds, and, with both right and left heart failure, it may 
be increased up to 40 seconds or more. 

The systemic zemiis blood pressure. This can be gauged clinically 
by obscrvmg the cervical veins with the patient recumbent and propped 
up. Normally the venous pressure is zero at the point in the vein 
wliich is in tlic same horizontal plane as the lower end of the sternum. 
^Vitb QU increase of venous pressure the cervical veins on both sides 
will be engorged at a point wliich is on a plane higher than that of the 
manubrium zero level. An increased systemie venous pressure is almost 
certainly present If the cervical veins are dilated when tlic patient is 
propped up at 45®. The systemic venous blood pressure can be measured 
directly by inserting a short, bevelled 1 mm. bore needle into on ante- 
cubital vein of the right arm, with the patient propped at an angle of 45®. 
The needle is connected by a short ^icee of rubber tubing to the hori- 
zontal arm of on L-shaped gradual^ gloss tube of 3 nun. bore. The 
whole apparatus is sterilised, and a sterile 3*8% sodium citrate solution 
run tlirough it immediately before use. The blood enters the gloss tube 
and a reading is taken of the height of the column of blood above tlie 
level of the 4th intercostal space. The normal reading is about G cm. 
of blood. Compression of the upper arm should cause the level to rise, 
and on releasing Ike pressure it should fall to approximately its previous 
level, indicating tliat there is no block in the apparatus. 

Treatment. Acuie Lejl Heart Failure. If tlicre is cedema of the 
lungs an injection of morphin. suipb. gr, 1/3 and atropin. sulph. gr. 1/50 
should be given. This should be followed by venesection of 15 to 20 oz. 
Digitalis ill large doses is indicated in oUicr cases, or to produce a 
rapid effect un intravenous InjecUckn of strophantliin. gr. 1/200 or of 
1 mil. of CardiazoL (Icptazolum B.P. Add.) should be given. 

Acute Right Heart Failure, The {xiticnt should be put to bed and 
propped up. lie is then bled, n pint of blood being removed from a 
>cin in the "arm.* Leeches may be applied over tJie engorged liver. 
Digitalis sho^d Uicn be given in large doses, as for auricular fibrillation 
(see p. 217). Oxygen should be administered through n nasal catheter 
or D.L.11. mask (sec ji, 143) to relieve cyanosis. 
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Routine Treatment of Heart FaUure The patient should be m bed, 
on absolute rest, propped up in the most comfortable position. He 
may obtain rebef by leanmg forward on a well padded heart table, 
placed across the bed Diet The meals should be taken dry and not 
more than 30 oz, of fluid drunk m the 2* hours The total calorie value 
should be low, 800 to 1,000 calones A specimen diet of 810 calories 
is as follows — 7 a m Tea, 1 cup, with milk 1 oz , and two level 
teaspoonfuls of sugar Breakfast One egg (lightly boiled) Bread or 
toast,2sbces Butter, Joz Jamor honey, } oz. 11 aun Water, 8 oz 
Lunch FishjSoz Creen\^etab)es, 3oz Bread, Ishce Butter, 
4pm Tea, 1 cup, ivith milk, 1 oz , and two level teaspoonfuls of sugar 
0pm Water, 8 oz Dmnet Toast, 1 sUce Jam or honey, J oz 
Junket, 6 02 Iso salt should be taken The amount of urme passed 
every 24 hours should he measured and charted Digitalis should be 
given in full doses, such as m 30 to 40 of the tincture every 0 hours 
for 1 or 2 days (see p 217), keepmg watch for the onset of toxic sjmp 
toms, such as nausea, vomitmg, ohguria, bradycardia or coupled 
beats Digitalis should not be given if tlie patient is suffering from 
heart block If diuresis ensues with the administration of digitalis 
the cedema will probably disappear If no diuresis is provoked other 
measures may be tried, such as Guy’s diuretic pill (pil digital co 
B F C }, 1 1 d s for 3 days, or tbeophyll et sod ncetas gr 8, m a cup of 
tea t d s for 3 days, or ammomum chloride and Salyrgan Salyrgon 
(mersolylum B P ) wluch contains mercury, is put up m 10% strength 
m 1 md and 2 mils ampoules It is administered as follows A test 
dose of 0 5 nuL is injected intramuscularly If tlierc is no intolerance, 
the signs of wlucii are heematuna, diarrhcca or cutaneous irritation, 
amnion clilor gr 80 is gi\ en by mouth every C hours m gr 10 capsules 
or as four P-SG “stearettes” Next day 2 md of Salyrgan, diluted to 
5 mils with normal saline is mjcclcd very slowly into a vein The um 
IS then raised to prevent venous tlirombosis On the Oftli day and 
again on the ninth day, 2 mils of Salyrgan, dduted to 10 mils with 
normal sahne, are injected intravenously, tile ninmon chlor being 
taken by mouth every day dunng the course of treatment. If diuresis 
u pot provoked after the second intravenous injection it is not usually 
likely that the treatment wdl succeed Novurit (a mercurial theo* 
phylline compound) in doses of 2 mils, mjcctcd intravenously or mtra- 
rauscularly into the upper and outer quadrant of the gluteal region, 
can be uapj ji? an aJlcKoatovc t£> iXv AroiiMOiMiiB rhlorule 

being given as above Cardophylm (theophyl c rethylenediamina 
BP) can also be used as a diuretic ond to i^te the coronary vessels. 
It can be given by mouth as a tablet (0 1 G ), two to four daily, or as 
an intravenous uijcction of 0 24 G m 10 mils daily, or as an intra 
niuscular injection of 0 48 G m2 nuls daily A hydrotborax should 
be aspirated, as it sev crely impedes the heart's action , similarly osciUc 
fluid should be rcinovcdbydramageifitdoesnot show signs of absorption 
If the cedema persists m the legs it is adv isablc to sit the patient up m,a 
heart chair for 12 hours and then drun the legs by making multiple 
small incisions, J inch long, tlirough the skin, winch has been sterilised 
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wjtli ether, on the dorsum of the feet and lower part of the front of tlie 
1^. The legs are tlien covered with sterile gauze, which is changed as 
it becomes soaked with the fluid, thc'lc^ being further protected by a 
cradle covered •with a blanket. Tlic gauze usually requires changing 
every a or 4 hours. Venesection should be performed for right-sided 
engorgement as mentioned above and continuous intra-nasal oxygen 
administered. Sleep should be secured cither by the use of cliloralamide 
{cliloralformamidum B.P.C.) in a mixture, such as Chloralamid. gr. 30, 
pot. brom. gr. 15, sp. chlorof. m. 20, aquam ad 11. oz. 1§, fl, oz. ij 
noctc ; by paraldehyde m. 120 in gin 11. oz. 1 by mouth ; by the rectal 
injection of paraldehyde 11. oz. | to 1 in fl. oz. 4 of warm saline; by 
Nepenthe m. 15 and aspirin gr. 10, or by a subcutaneous injection of 
moriihin. sulph. gr. 1/C to 1/1 with ntropin. sulph. gr. 1/120 noctc. For 
cardiac astlima an injection of morphine should also be given. ‘SVhisky, 
11. oz, I to 1, will often relieve restlessness. The bon els sliould be kejit 
oi>cn freely, wth the help of salines such as mag. sulph. gr. CO to 120 
matte, or pulv. jalapx. co. gr. 40 to 60'nocte. A total thyroidectomy 
has produced good results in some cases of congestive failure, not • 
associated tvith hyperthyroidism, wiilch have failed to respond to other 
measures, Salyrgan and ammonium cldoridc treatment is of great 
value in eases of pulmonary congestion of effort ond chronic pulmonary 
congestion, where the pulmonary congestion may be latent. 

Th€ AjUr Trealinent. The patient must be kept in bed until the 
puUc rate remains steady at about 80. He may then be allowed to sit 
out of bed for half to one hour dolly, and subsequently gradually walk 
about on the level. The fluid intake should be restricted to 30 to 40 oz. 
in the 24 hours, and u weekly injiction of Salyrgan (mcrsalylum B.P.) 
or No\nirit, with the adminUtration of ammon. clilor. gr. 30 every six 
hours for four days a week, may be of great benefit. During this 
IKriod of convalescence massage to the extremities and the body is of 
great value. The walking exercise should be carefully regulated, and 
the patient should sit doim iiimicdiatdy he experiences any c.irdiac 
distress. 


Peripheral Circulatory Failure 

The circulation may fail primarily in the periphery rather tlian in 
the heart. This is due to slowing of the circulation cau^ by dilatation 
of the arterioles, so that there is failure of Uie venous return to the heart. 
It is met with typically in surgical shock, but may occur in acute 
infections such os diphtheria or pneumonia. The blood pressure is very 
low. The pulse is regular but very feeble, the skin is pale and cold, but 
Uic heart beat is forcible. In pneumonia the blood may be pooled in 
the skin, giving rise to cyanosis. Treatment of peripheral failure is 
often unsatisfuclorj'. Ephcdrinc hydroclilor. gr. J should be gocn by 
mouth and Pitrcssin 1 mil. (20 units) injected intramuscularly every 
C liouis, and a subcutaneous injection of Coninune (nikctluuniduni 
B.PjVdi) 1-5 mil. given t.Ld. The foot of the bed should be raised 
and hot bottles applied to tlic patient’s feet. 
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Syncopal Attacks 

Definition. Unconsciousness due to deficient cerebral circulation 
Etiology. The circulatory failure may be primarily vascular due to 
deficient supply of blood to the heart, or pnmanly cardiac due to defi* 
cient output from the heart 

The chief causes are thus anauuia, low blood pressure, change of 
posture, vaso vagal attacks (see p 832), an over active carotid sinus 
refiex, heart-block and auricular flutter 

Clinical Findings The clinica! findings are described under the 
respective headings of the causative conditions Postural syncope 
does not occur when the patient is lymg In all syncopal attacks, as 
opposed to fainting attacks of cerebral origin and not due to disordered 
cerebral circulation, the pulse is weak. An unduly sensitive carotid 
sinus reflex results in reflex vagal stimulation and slowing of the heart. 
It occurs especially with a raised blood pressure and artenosclerosis 
Pressure over one or other carotid sinus may slow the heart and produce 
an attack of syncope in those predisposed 

Treatment This is described under the respective headings A 
hypodermio mjecton of atropm sulph gr IflOO or of ni 5 of hq 
adrenal hydrocldor will usually relieve vasovagal attacks For 
carotid sinus syncope ephedrine sulph. gr | t d.s by mouth may 
afford relief, and m severe cases denervation of the smus has been 
performed. 


Cardiac Infarction 

{Coronary Thromhosu Coronary Ocdusion Pentarditts 
Epi$tenoca^ica) 

Defimtlon Occlusion of a branch of a coronary artery, witli 
associated cardiac infarction and not lafrcquently a locahsed 
pericarditis 

Etiology Cardiac infarcboo is usually due to thrombosis in on 
atheromatous coronary artery, rarely to syphihs causing a narrowing 
of the onflee of the coronary arteries, or to on embolus in infective 
endocarditis 

Pathology The descending broodi of the left coronary artery is 
most often Elected, an infarct fonnmg ut Uic left ventricle Softening, 
fibrosis or calcification may develop in the infarct There is usually o 
localised fibnnous pericarditis over the mfarct^ and aneurysm or rupture 
of the heart may ensue 

Clinical Findings The patient is usually a male over the age of 50 
He may give a history of previous short attacks of anginal pain In a 
typical case he is suddenly seizod, while at rest, vnth severe pain in the 
middle or lower part of the sternum The pain may spread to one or 
both arms, to the neck, jaw or abdomen. In addibon there may be 
severe dyspncco, nausea and vomiting The pain is persistent, and lasts 
for several hours or for a day or so 

On Examinaiion The patient is usually restless, pale and sweating, 
and perhaps cyanosed The heart may show no abnormality at the 
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onset, but the sounds may be distant, or an abnormal rhythm may be 
present. The pulse ; This is often weak, and the rate 90 or 100. The 
blood pressure characteristically falls, a systolic pressure of 100 mm. 
Hg, or even 80, being recorded. In some cases there is evidence of 
venous engorgement, witli swelling of the jugular veins, cyanosis, and 
enlargement of the liver. A few cases have been observed in which 
there was a complete absence of pain, the patient being suddenly 
seized with severe dyspnoea. The temperature rises shortly after the 
onset, and may remain raised for 3 or -1 days ; this may be demonstrated 
in some cases by taking the rectal temperature, which is above normal 
when the mouth temperature may show no rise. A leucocy tosis of about 
20,000 per c.mm. is generally present. A pericardial rub often develops 
in a day or so, serving to confirm the diagnosis. The diagnosis can 
usually be established by the electrocardiographic findings. In a few 
cases no changes ore present at the onset, but typically, soon after the 
onset, there is a deviation of the R-T period, usually in opposite dlrec* 
tions in leads I and 111. Lead IV is of great value in suspected coses of 
coronary occlusion. In some cases it may show changes, usually 
elevation or depression of the R-T segment with changes in the T 
u’flve, u’hea the three conventional leads arc inconclusive. Later, the 
T wave is inverted in leads I or III (Tj type op T, type), and during 
convalescence the electrocardiogram is gradually restored to normal. 

Differential Diagnosis. Coronary o^truction is differentiated from 
angina pectoris on the following grounds. In coronary obstruction the 
onset usually occurs when the patient is at rest. He becomes restless, 
the pain is of long duration, and dyspnoea is often present, with sweating. 
The pulse is feeble, the temperature rises, the blood pressure falls, the 
cardiac rhythm aiay become abnonnal and pericarditis ensue, there is 
a leaeoeytosis, the electrocardiogram is typical, and the pain is not 
relieved by nitrites. In angina, on the other hand, the onset is usually 
related to exercise, the patient stands still, the pain is of brief duration, 
there is no dyspnoea, and usually little sweating, the pulse is not feeble," 
the temperature does not rise, the blood pressure rises, the cardiac 
rhythm is undisturbed, and there is no pericarditis or Icucocytosis. 
The electrocardiographic changes are not so marked, and relief is given 
by nitrites. An acute abdominal condition may be simulated, when 
tlic pain is referred to the abdomen aud there is vomiting and collapse. 
Other causes at severe dyspaaca require exclusion in the painless type 
of coronary Uuvmbusis, A dissecting aneurysm slowly rupturing into 
the pcricaiidium may exactly simulate an attack of coronary tlirombosis, 
but no typical electrocardiographic findings ore obtained. 

Course and Complications. The patient may die immediately, or 
compUcations, such as congestive heart failure, pericarditis, cerebral 
thrombosis or embolus, may ensue. Cardiac aneurysm and rupture of 
the licart arc rare complications. Repeated attacks arc not infrequent. 

Prognosis. About half the cases of coronary thrombosis ore 
UTunediatcly fatal. {About 40%)recovcr from'thc immediate attack, but 
death usually occurs within 3 to 5 yean. In a small prox^ortion death 
■ follows during the course of a week or so from the onset. A second 
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attack occurs iQ less than half the cases iFhich survive the first attack. 
A few recover from the attack, and survive for periods up to twenty 
jears 

Treatment. Nifcritesmustnotbegiven An unmcdiatc subcutaneous 
injection of morphm sulpli gr J to J is required, and this is repeated, 
if necessary to rdieve pam, up to gr 1 m 4 hours If there is congestiv e 
heart failure digitalisation should he effected as described on p 217 
Oxjgen. adimmstercd tlirough a nasal catheter or BLB mask (see 
p 143), may help to relieve pam, restlessness and dyspnoea A hot 
water bottle should be placed near the feet Very little food sliould be 
given during the first few days of the illness, and subsequently a diet 
of about 800 to 1,000 calories is advisable (see p 148) The fluid intake 
should be restricted to 30 to 40 oz No aperient should he admimstered 
for a week, when an enema may be given if required The patient 
should be kept in bed for at least a month from the onset of the illness 

Angina Pectons 

Defimtloa. A condition characterised by paroxysmal attacks of 
substernal pam, of grave prognosis, and often associated with changes 
m the aorta, heart or coronary arteries 

Etiology It 13 now generally behe>ed that m angina the pam 
impulses arise m the heart muscle as the result of mterference with its 
blood supply Slyocardial tscbsmia produces pam, possibly owing 
to anoiua, possibly as the result of retention of a pam producing factor 
liberated by muscular contraction and retamed locally owmg to deficient 
circulation The deficient blood supply may be due to disease, obstruo 
tion or spasm of the coronary arteries Further, in some coses anginal 
symptoms are associated with severe anxnua, diabetes mclhtus, hyper 
thyroidism and hypothyroidism Angina is not, however, a rcgidar 
accompaniment of these diseases , there must therefore be some 
other causative factor than diimmsbed oxygen or sugar supply to the 
heart muscle, unpaired coronary filling or low muscle metabolism 
The additional factor in those cases m which angina is present may he 
coronary narrowing due to lesser degrees of disease or spasm ExetUng 
causes include muscular exercise w^cb is tlie characteristic instigator 
of angina of effort, and exiiosure to cold, mental exertion and excite- 
ment, a heavy meal and possibly over indulgence m tobacco, which 
lead to coronary spasm and spasmodic angina Angina is often asso- 
ciated with sypbihs, but it may follow an acute illness such os influenza, 
malaria or rheumatic fever It tends to nm in famihes and is more 
common in men, especially after tlie age of 50 Bram workers arc 
liable to angina 

^Pathology Tlie coronary artcncs are usually diseased, showing 
either calcification, endarteritis, or occlusion of their onfice by aortitis 
or atlieroma of Uie aorta The aorta is often afiected , syphilitic 
aortitis, atheroma or aneurysm may be prescat. The myocarditim is 
frequently diseased If tlie patient dies m an attack, the heart is usually 
relived and full of blood. Isduemic fibrosis is often found, resulting 
from obliterative arteritis of the coronaiy vessels 
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Clinical Findings. The patient is usually a man over' the age of 50. 
Anpna does rarely affect women, and young people may suffer from 
it as the result of syphilis or on acute illness, such as influenza. In 
angina of effort the patient complains of attacks of pain wliich have 
usually a sudden onset and cessation, and are provoked by exertion, 
which may, however, only be of a very slight degree, such as walking 
a few yards, or in more severe cases, turning over in bed or talking. 
The characteristic feature is that in each case there is a direct and 
often a quantitative relationship between exercise and the onset and 
the severity of cardiac pain. Further, with rest the pain is rapidly 
relieved. Attacks of spasmodic angina occur apart from exercise. 
Fiurthcr, angina of effort and spasmodic angina may occur simultaneously 
or consecutively. The attack of spasmodic angina does not cease with 
rest and tends to run its course unless relieved by drugs. An attack of 
spasmodic angina may be induced by mental excitement, or exposure 
to cold, such as going into a cold room or bet^vccn tlie cold sheets in a 
bed ; a hea^’y meal is at time provocative. The pain usually begins 
in the mid line behind the sternum, and may radiate thence to the left 
shoulder, ■do^v^l the ulnar side of the left arm, to tlic left side of the 
'neck and jaw, or to the scalp. More rarely the pam radiates to the 
right side. In some Instances tlie pain is flnt felt in the region of the 
xiphlstemum or epigastrium (abdominal angina), or in tlic arteries of 
the arm. The pain is very severe, continuous nhile it lasts, and non- 
throbbing. A sense of constriction, os if the chest were held in a vicCi 
U also fdt simultaneously with, or shortly after the pam. This is 
probably due to contraction of tbc intercostal muscles. The attack 
is sometimes accompanied by severe ntental anguish and by a sensation 
of impending dcatli. This is more bkcly to occur with spasmodic 
angina. The attack may last for only a second or for several minutes, 
in some instances a '* status anginosus ” ensues in wliich a series of 
attacks rapidly follow one another. “ ^Vngina sine^ dolorc " is also 
described, in which the patient is suddenly seized by a sensation of 
imminent death, becomes pale and rootionress, and yet experiences 
no pain. During an otta^ salivation or vomiting may oc6ur, the 
attack ceasing with eructation of wind, or a copious flow of urine. 
Minor attacks vary in severity front sUght substcrnal distress on exertion 
to definite pain. 

Examinalion of ike Paiietit During the Attack. lie is usually pale, 
motionless, and silent ; he may, lion-cvcr, be Hushed or groan. Fre- 
quently the pulse is unaffected, but at times it is feeble. The blood 
prcssureusually rises, .and may reach a figure of StO mm. Ug. sj-st. ; in 
some instances it is not affected. Sudden death may occur during the 
attack, pcrltaps from vagal inhibiUon or from ventricular fibrillation. 
The hc^ may show no abnormality clinically, or tliere inay be 
enlargement, ^Vhen tlic e.\amination is matle between the attacks, 
cardio-voscular degeneration is usually found with arteriosclerosis and 
increased blood pressure, and shortly uffer an attack tender spots are 
often present over the pncconlium or aloP'T the aim. Tlie IVossermann 
rc.iction bpositivc in a large proportion of eases. j\n electrocardiogram 
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taken during or shortly after an attack may show changes comparable 
with those typical of coronary obstmction (see p 231), but of a lesser 
degree of intensity After the attack the dectrocardiogram may 
return to normal 

Differential Diagnosis Angina must be differentiated from 1 
Pseudo angina {Left inframammary pain Angma innocens) 2 The 
effort sjTidrome 3 Coronary thrombosis i Cardiac pam from other 
causes 5 Intercostal pam &om other causes 0 Biliary aud intestinal 
cohe 7 The scalenus anticus qmdrome 

1 Pseudo-angina, left inframammary pain or angina innocens. 
The pam is usually a dull ache, but it may be very severe It is situated 
near the apex of the heart and maj radiate to the left arm or shoulder 
It IS present apart from exercise but is frequently accentuated by 
exercise The patient is often a woman sulXermg from a chronic anxiety 
state In addition to the pam she may complam of feeling tired, of 
attacks of sighing respiration, trembling and sweating No sign of 
disease of the heart or arteries can be detected. There is usually 
cutaneous hypcrxsthcsia over the apex beat or near the mfcrior angle 
of tlie left scapula The elcctxocai^ogram may show fiat Tj and Tj 
waves and mverted Tj waves Tlie diagnosis should always be made 
with caution, as although no cardto vascular disease may be demon 
strated clmically, radiologically or elcctrocaidiographically, yet sudden 
death may occur and post-mortem the coronary arteries are found to 
be diseased 

2 The effort syndrome and 8 Coronary thrombosis The diiferen 
tial diagnosis is considered on p 231 

4 Cardiac pain from oUier causes Pam resemblmg that of angma 
may occur in congestive failure and m acute pericarditis 

5 Intercostal pam from other causes mcludes a consideration of 
do»a] spmal artlmtis neuralgia myalgia phurisy, Joculated spon 
taneous left sided pneumoUiorax and herpes zoster 

6 Bilmry and intestmal colic These conditions should present 
no difficulties m differential diagnosis if hill mvestigations are carried 
out. 

7 The scalenus anticus syndrome This is due to pressure of a 

cervical rib or of the scalenus anticus muscle on the bruclual plexus 
The pam is neuralgic m character It raa) spread from the neck, 
down the arm to the hand and is increased by rotation of the bead 
£<? tlie aileeteA Side and ij’ ti dfftmtijtrd pall on Che sheahiec Prviy 
cordial pam may also be present <■ 

Course and Complications In some cases the patient dies during 
bis first attack of angina, m others the attacks recur with gradually 
mcreasmg severity and progressive myocardial vieakncss Comphea 
tions mclude acute adema of the lungs, cerebral hicmorrhage or tlironi 
bosis , coronary thrombosis may follow previous attacks of angina 

Prognosis This u always very uncextain, but sudden death occurs 
m about 00% of cases, and, of tiie remainder, a few rccov cr w lulst otiicrs 
have repeated attacks at mtcrvals up to 20 years before dyong either 
from angina from heart fiilure or inttrciirrcnt disease Unfavour 
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able signs are attacks which are provoked by very slight exertion, 
attacks which occur during the night, and the presence of pulsus 
altcrnans indicating severe myocardial degeneration. 

Treatment. During the Attack: The immediate indication is to 
relieve pain. A capsule of amyl nitrite (S to 5 minims) shoxdd be broken 
and held under the patient’s nose for him to inhale. This almost 
invariably gives relief if the blood pressure is raised. One or two ounces 
of brandy or whisky frequently relieve the pain, if amyl nitrite is not 
available. If tliis faUs, a subcutaneous injection of morphin. sulpli. 
gn. J should be given, or an inhalation of chloroform, A subcutaneous 
injection of atropin. sulph. gr. 1/100 should also be given with a view 
to overcoming vagal inliibition, whicli may cause death. If there is 
juuch flatulence, the patient should be given nj. CO of sal volatile (sp. 
amtnon. aromat. B.P.) with an equal quantity of water. The tenderness 
over the sternum may be relieved by the application of hot flannels. 
The patient should retire to bed as soon as possible after the attack 
has subsided. 

Between the Attacks : The patient should be warned that the attack 
indicates severe weakness of the heart and requires rest in bed for 3 to 
0 months. During this time he must not smoke, the meals should be 
small, well masticated and the amount of fluid with meals restricted so 
as not to cause flatulence. The bowels should be opened regularly every 
day. No alcohol should be taken. The Wossermaxm reaction should be 
determined, and, if positive, a course of treatment with mercury and 
Iodides, and later witii intramuscular injectioos of a bismuth preparation 
such as Quinostab siiould be given (see p, 570). If the blood pressure is 
high, sodium nitrite (gr. 2) may added to the iodide mixture, or 
tabcUa glyceryl, trinitrat, gr, 1/120 may be given t.i.d. The tablet 
sJiould be chewed before swallowing. It has been demonstrated in a 
series of cases that none of the vaso-dilator drugs is of value in the 
continuous treatment of angina. For the nervous excitability whicli 
is so frequently present, amnion, broin. gr. 10 or Luminal (pheno- 
borbitooum B.P.) gr. ^ may be given t.i.d., or tab. phenobarbiton. et 
phenobro min. (B.P.C.), 1 nocte, or a mixture of Nepcathc m. 20 and 
aspirin gr. 10. A course of insulin, 5 units b.i.d., half an hour before 
breakfast and dinner, and dextrose 1 oz., taken witli these meals, in 
some cases will diminish the number of attacks or even abolish them. 
iVngina due to anxmia, diabetes nicUitus, liypcrtliyroidism and hypo- 
thyroidism, requires treatment of Uie associated disease together with 
the ndniiiiistration of sedative or vasoKlilators p.r.n. Subsequently, 
when the patient is allowed up, Uie amount of walking exercise may be 
gradually increased, provided that he feels no distress, his symptoms 
in this respect being the guiding factor. Buuning, walking upstain 
and climbing slopes should be avoided. ' 

Jonncsco’s operation consists in the resection of the whole of the 
cervical sympatoctlc and first thoracic ganglion. It is considered 
dangerous if llicrc is much myocardial degeneration, as the accelerator 
cardiac ner\'es ore also divided. Total tliyroidcctomy is sometimes 
followed by more or less completo relief of cardiac pain. This should 
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never be performed, until tlie possibility of masivcd iiypothjToidism 
(seep 657) has been excluded bj CMR detcrmmations Advanced 
cardio vascular disease is a contra indication Promising results have 
been obtained by the operation of cardio omentopexy. A portion of 
the omentum is brought tlirough the left dnpliragm, and sutured to 
the edges of tJie divided pericardium and to tlie surface of the heart 
The blood supply of the ischamic heart muscle is thus increased 

Kon*pcnctraliQg Injuries of the Heart 
The heart may he damaged by trauma to the chest wall without 
the ribs or sternum bemg fractured Lesions may occur m the pcii* 
cardium. myocardium or endocardium Fibrmous pericarditis, peri 
cardial effusions or adherent pericardium have been noted The heart 
may rupture, or an area of sear tissue with subsequent aneurysm of the 
heart may develop Injury to tJie mitral valve has been followed by 
stenosis If the blow is severe immediate deatli may result from 
ventricular fibrillation In other cases there is collapse, followed by 
pri-cordial pam, tightness of the chest, djspncca and palpitations The 
physical signs vary with the lesion produced Abnormalities are likely 
to ho present in tiic electrocardiogram Tlic T waves mij be large or 
inverted and the R T interval elevated or depressed Typical coronary 
T waves may be seen with slurring of the QUS complexes The patient 
should be tnated as if suffering from coronary occlusion 

THE ENDOCARDIUM 
Acute Infective Endocarditis 
(Malignaai or OUeraiioe Endocarditis) 

Definition An acute progressive bacterial inflammation of certain 
parts of the endocardium accompanied by cmboiic manifestations 
Etiology. "There is usually an old valvular lesion A focus of 
infection is present m some part of the body from wlucb organisms ore 
corned to the heart The focus is often latent, and may be m the 
intestines, tonsils teeth or elsewhere Mabgnant endocarditis may olso 
be associated with pncutnonio, osteomyelitis, otitis media, typhoid or 
scarlet fever and diphtheria hlorc rarely a primary form occurs, m 
which no extraneous septic focus con be discovered and in which there 
IS no evidence of a previous valvular lesion The organisms multiply m 

pneuniomce (pneumococcus), the staphylococcus or rarely the Neisseria 
gonorrhcca (gonococcus) and the Hsmophiltts influenza? 

Pathology. The valves and the endocardium Immg the cardiac 
chambers are chiefly affected Vegetations form on the surfaces of 
the valves which arc m apposition, such os the auricular aspect of the 
mitral valve segments and the ventricular surface of the aortic valvT; 
cusps The left side of the heart is usually affected, but m cases of 
congcmtal heart disease vegetations form on the right side They 
constitute excrescences from the valve or spread along the postenor 
wall of the left aunclc, the wall or septum of the left ventricle (mural 
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endocarditis) or along the aorta. Deep-seated erosions often occur, 
and in this uay a valve cusp, the interventricular sephim or the heart 
wall may be perforated, or the chordiE tcndincas ruptured. Septic 
infarcts are liable to form in the spleen, kidneys, brain, intestines, 
retin®, or, with right-sided lesions, in the lungs. 

Clinical Findings. The patient may be attacked by malignant 
endocarditis during the course of some illness, such as pneumom'a, 
puerperal fever, osteomyelitis, otitis media, a cutaneous wound or a 
boil, or it may develop apparently spontaneously with or without a 
previous valvular lesion. According to the predominance of certain 
symptoms and signs several types arc described. These are ; 1. The 
cardiac type. Here the patient is ill witli malaise and a high springing 
temperature, the cause of which is uncertain. The pulse is frequent, 
and the temi>erature irregular. The heart is usually dilated and 
varying cardiac murmurs are heard. There is generally progressive 
anssmia and sweats' or rigors ensue. Embolic foci or hsmorrhages 
are indicated by pain in the region of the spleen, by petechial spots 
or areas of redness in the slun, by hxmaturia, cerebral symptoms or by 
diarrhoia. 2. The tepiie type. A primary focus is usually discoverable, 
such as osteomyelitis. With the onset of e/idocanlitis the patient 
becomes more gravely ill, variable murmurs arc heard at the aortic or 
mitral areas, and rigors and surats occur. Embolic phenomena m.iy be 
detected. S. The typhoid type. The continued fever, drowsiness and 
mental apathy, uith diarrhoea, are suggestive of an entcrica group 
infection. 4. The cerebral type. The clinical picture simulates tliat of 
meningitis. There Is pj'rexia with delirium and coma, the cardiac signs 
often being very slight. 

The blood in all types usually shows a progressive lcucoc 3 ric>sis, and 
with counts over 15,000 per c.mm. the blood culture is usually positive. 
There is also generally a b>q)oc]ut>imc anxmia. The urine : ^Ubu- 
irumiria, ha:mat«ri.i and the causative organisms may be prcsciit. 

Course and Complications. The course is usually rapid, but in the 
cardiac type it may be prolonged for several weeks. The embolic 
manifestations mentioned above can be regarded as complications. 

Differential Diagnosis. The diagnosis often presents difHcultics, 
espcdolly when a case is seen for the first time during the illness, and it 
a not known whetkee- tkc osnlisc atteimuc" mWcA is kciscd is c! toTg" 
standing. JIalIgnant endocarditis rccjuircs to be thJIercnlialcd from such 
conditions as acute simple endocarditis, subacute infective (bacterial) 
endocarditis, cntcrica group infections, miliary or acute tuberculosis, 
scplicxmiu, malaria, abortus or 3>Ialta fever, j)crincp}a-ic abscess, 
tubphrcnic or hepatic abscess, meningitis, malignant typhus or 
smalbpox. Acute simple endocarditis ; The course of tlie disc.nsc is 
more benign, emboli are rare and tlie blood is .sterile. Joint sy’mptoms 
are usually more prominent. Subacute infective endocarditis : The 
course is often prolonged for" I or 2 years, and the disease is far less 
acute. Entcrica group Infections : The Widal reaction, blood culture 
and Icucopcnia serve to differcoUate. Miliary or acute tuberculosis: 
The blood culture b sterile, tl:e heart is unaffected, choroidal tubcrculcs 
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are often seen, and tubercle bacilli may be found m some cases m the 
fffices There xs no leucocytosis, and the X ray examination reveals 
abnormaUties in the lung shadows Septicaemia The heart is not 
aflected variable murmurs would not therefore be expected llalana 
The response to quinme and the presence of parasites m the blood are 
diagnostic. Abortus or Malta fe>er The organisms may be found in 
the urme and a positive agglutmation obtamed with the patient’s serum 
Pennepliric abscess The presence of an infarct m the spleen m endo 
carditis maj cause tenderness m the lorn, simulating a pcrinepiiric 
abscess The cardiac signs are of paramount value m the diagnosis 
Memngitis Examination of the cerebro spinal fluid serves to establish 
the diagnosis Mabgnant typhus or small po\ The rash and course 
of the illness are diagnostic signs 

Prognosis Death usually occurs in a few weeks 
Treatment The patient must be kept quietly at rest m bed 
Vonous antiseptic substances have been injected intravenously, but 
any cure by such treatment is improbable Perchlonde of mercury, 
0 01 G in i mil of sterile water may be given every day for 5 doses 
Autogenous vacemes and scrums arc without effect. SuJphanilamide, 
Sulphapyridme (M. X B 693)orSulphathiato]e{M &B 760), according 
to the type of organism present in the blood, may be adinuustered for 
7 to 10 days in doses of 4 to 0 G , or if carefully controlled by blood 
counts, for 21 days. 

Subacute Infective Endocarditis 
{Enioeardti%$ Lenio) 

Defimtlon A progressive bacterial mflammation of certain parts 
of the endocardium which tends to run a prolonged course 

Etiology The disease is usually caused by mfection with the 
streptococcus vmdans This is a streptococcus of the salivary or fscal 
type Vreiisponfig cautea I Strain, subacute infective endocarditis 
was common in soldiers shortly after the 1014 IS wur 2 Age, between 
20 and 40 8 Sex, especially moles 4 Congenital malformation of 

the valves, particularly bicuspid aortic valves 

Pathology Tlic aortic or mitral valve is usually affected and there 
may be no evidence of previous valvular trouble The vegetations ore 
large and greenish m colour, but ulceration of the valves is not common 
The vegetations spread to the walls of the heart chambers The 
myocardium is often spared 

Clinical Fmdlngs The patient is usually a young adult male, vvlio 
has passed tlirough a period of mental or physical strain He notices 
gratlunlJy increasing weakness, -nith dysjmcca on exertion, loss of 
weight, swealmg and fcvcxisliness at night There may also be pains 
and vogue swellings in the joints In some cases the initial symptom 
IS pam wi the spleen, or pleurisy due to a pulmonary infarct m coses 
associated with congenital cardiac lesions 

On Examinaiion The complexion gradually becomes sallow 
{eafi^u-iaii tinge) and the flsgeis may be dubbed Small painful red 
spots (Osier’s nodes) may form and subsequently disappear They 
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are seen on the palmar aspects of the tips of the fingers and 
toes. Petechial hjeruoirhages may occur, especially around the neck 
•and shoulders. The temperature is usually about 09® to 100* F. and 
nuis an irregular course, often being normal for long periods. The 
pulse is frequent, about 100 to 120- The heart at first often shows no 
abnormality, later it dilates and a systolic murmur appears at the apex. 
The appearance of an aortic diastolic murmur is of great significance, 
indicating endocarditis. The blood : There is a progressive anaunia, 
with no Ieucoc>*tosis or a moderate one of about 10,000 per c.mm. The 
blood culture is usually positive at some period of the disease. The 
urine : Jfinute bacterial emboli in the renal glomeruli result in ha:maturia 
frojn time to time (focal nephritis, see p. 450). Emboli occiir hi other 
sites, such ns the spleen, the brain, the retina?, the large arteries of the 
limbs, or the mesentery. The cutaneous lesions mentioned above arc 
probably embolic in nature. An enlarged spleen can often be felt. 

Differential Diagnosis. It is difficult to make a certain diagnosis 
in the early stages.- Diagnosis is established by the positive blood 
culture, and by the appearance of cardiac murmurs and of embolic 
phenomena. 

Course and Complications. The course is prolonged, the illness 
often lasting for 1 to 2 years. Complications include the embolic 
processes described above. 

Prognosis. This is very grave, but recovery has been recorded; 
even tlien a relapse may ensue. 

Treatment. The patient should be in bed and every measure 
employed to raise his resistance. Thus fresh air, sunlight or general 
radiation mth ultri'violet light and good food should be employed. 
Sulpliapyridine (lil. is B. 098), 4 to 0 G. daily, should be given for 
4 weeks. This may be combined wiUi the intravenous administration 
of heparin during tlic second and third weeks of treatment. This Is 
not without danger as vascular accidents such as cerebral hsemorrhage 
may occur. The heparin is given by continuous intravenous drip, 
10,000 units being added to every 500 mils of normal saline. Tiie rate 
of flow is maintained at about 15 to 25 drops a minute, and is regulated 
to keep the clotting time of venous blood at about 1 hour. The patient 
should be saturated %vilh ascorbic odd, 200 mg. being given by mouth 
4 times a tfay for S cisyy, aetti suAsccfOvaN^ 24\? mg; AtRy, Bhod 
transfusions should be given if there is on anounia of 3-5 millions red 
cells per c.mm., or lower. No good results arc to be expected from a 
vaccine or scrum, butsnmllblood transfusions of 300 to 500 mils improve 
the anaunta. 


Acute Simple Endocarditis 
{Acute Benign Endocarditis) 

Definition. iVn acute infective infiammation of certain portions 
of the endocardium, which pursues a relatively benign course. 

Etiology. The endocarditis is most commonly associated with 
rheumatic fever, chorea or scarlet fever. Less frequently it develops 
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dunng an attack of tonsillitis, diphthena, or pneumonia A recurring 
endocarditis may appear la cases of long standmg valvular lesions 

Pathology The lesions probably result from bacteria which are 
earned to the valves by their blood vessels, or which settle on the valves 
from the blood m the heart Vegetations of varying size form on the 
valves, especially on the auricular surface of the mitral valve and the 
ventricular surface of the aortic valve, and more rarely on the mural 
endocardium of the left auncle or ventricle. tVith congcmtal heart 
disease the lesions usually affect the nght side of the heart Emboli 
may be earned to vanous sites os m malignant endocarditis {see 
p 237) There is always an associated carditis 

CUi^cal Ffndmgs The patient is usually a young adult between 
the ages of 10 and 20, who is suffering from one of the acute diseases 
mentioned above, such as rheumatic fever The onset of acute endo- 
carditis can only be detected by extremely careful and frequent ciirucal 
examinations Thus the pulse rate may gradually nse, the temperature 
assume a slightly higlier plane and changes appear m the cardiac signs 
The apex beat passes out a little to the left, the impulse being more 
diffuse and forcible, and a murmur appears at the apex or aortic base 
The rhythm may also be uregufar, due to premature systoles or partial 
heart block Bheumatic nodules may be found m various sites (see 
pp 577 578) Theinfectionmiyrupidlysprcadsothattbcmyocardmm 
and pericardium are also inv olv^, a condition of pancardi tis A typical 
case presents the foUowmg picture The patient lies prostrate m bed, 
with rapid shallow respirations of about 40 The bps and ears are 
cyanosed and tlie slightest movement of the liasds or arms intensifies 
the dyspnoea The pulse may be slow, 40 to CO, and irregular owing to 
'^coupled beats'* The heart is enlaigcd to the tett, a systolic and 
diastolic murmur arc present at the apex, the sounds are weak, and a 
localised area of pcncardial fnction may be heard over the puhnonary 
base 

Differential Diagnosis In tbe early stages there is the greatest 
difllculty in distinguishuig a tmirai murmur due to endocarditis from 
that produced by dilatation of tbe valve nng The diagnostic points 
are discussed on p 242 

Course and CopiplicaUons Tbe valvular lesion is often progressive 
Thus definite signs of mitral stenosis may appear m a few montlis 
Complications mclude pencatditis or pleurisy, and m some cases 
malignant endocarditis may supervene 

Prognosis There is likely to be permanent valvular damage, 
cither slight and non progressive, or severe with an increasing valvular 
defect. Adherent pericardium may stiU furtlier embarrass the heart’s 
action 

Treatment. The patient must be kept absolutely flat at rest m 
bed and not allownl to do anything for himself, until the pulse, tempera- 
ture and respirations are noiznal. He may then be taken off “ absolute ” 
rest, but must he flat m bed for another month , then he is gradually 
raised in bed with pillows A careful watch must be kept upon the 
sue of the heart and the heart sounds dunng convalescence After 
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2 to 6 months in bed he is allowed to lie on a couch for graduated periods, 
if satisfactory progress is being made. He shoxUd not walk for at least 
S months, and then only slowly. No running is permissible for 2 years. 
No special drugs are required — salicylates should be discontinued if a 
cardiac depressant effect is observed, as sbo^vn by weakening of the 
pulse or dilatation of the heart. Tincture of digitalis in doses of m. 10 
to 15 ti.d. should be given'if the pulse is rapid. If there is heart-block 
or a slow rhythm associated with premature systoles and coupled beats, 
no digitalis should be given. Stimulants, such as Coramine (niketha- 
midum B.P. Add.) 1*5 mil. or Cardiazol (Icptazolum B.P. Add.) 1 mil. 
should tlien be given subcutaneously every 0 hours. If there is any 
septic focus, as in the tonsils, it should be eradicated in the later stages 
of convalescence. 


Chronic Endocarditis 
{Chronic Valvular Disease oj the Heart) 

Definition. Inflammatory and degenerative changes in the valves 
of the heart. 

Etiology. The inflammatory clrangcs are often sequela: of acute 
endocarditis occurring in association with acute rheumatism, scarlet 
fever, Influenza or diphtheria. The degenerative lesions may be 
assoaaled with syphilis, arteriosclerosis, high blood pressure and chronic 
toxsmia. 

Pathology. Deformity of the valve cusps or ring is likely to occur, 
but the mural endocat^ium remains practically unaffected. The 
mitral and aortic valves are the usual scats of the trouble. 

Mitral Regurgitation 
(.Ifttrof Incompetence) 

Definition. Reflux of blood from tlic left ventricle to the left 
auricle during the ventricular systole. 

Etiology. The regurgitation may be due to dilatation or thlckcnuig 
of the valve ring, or to alterations in the valve cusps or chorda; tendinea; 
preventing effective closure. The valve ring : The orifice may dilate 
in association >Tith myocardial weakness and dilatation of the left 
ventricle, in febrile or ansmic states, or in association with enlaigcmcnt 
of tJic left ventricle in aortic disease, or increased blood pressure. It 
may be thickened from organic changes associated with previous 
rheumatic or other infections, or with arteriosclerosis. The valve cusps 
and chorda; tcnUmeic may be deformed, tliickcncd and adherent as 
the result of inflammatory clianges, and in some cases rupture may 
occur. 

Pathology. In addition to the changes in the ring or valve cusps 
described above, there is often in valvular cases a certain degree of 
narrowing of the valve orifice (stenosis) and some enlargement of the 
lea ventricle, and later of the icR auricle, and finally of the right side 
of the heart. 

Clinical Findings. The patient often gives a history of previous 
rheumatic infeebon. He usually does not complain of any syiaptamw 
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during an attack of tonsillitis, diphthcna, or pneumonia A tecumng 
endocarditis may appear m cases of long standing valvular lesions 

Pathology The lesions probably result from bacteria which are 
earned to the valves by their blood vessels, or which settle on the valves 
from the blood in the heart Vegetations of varymg size form on the 
valves, especially on the auncular surface of the nutral valve and the 
ventricular surface of the aortic valve, and more rarely on the mural 
endocardium of the left auncle or ventricle With congenital heart 
disease the lesions usually affect the right side of the heart. EmboU 
may be earned to vanous sites as in mahgnant endocarditis (see 
p. 237) There is always an ossoaated carditis. 

Clinical Findings Tlie patient is usually a young adult between 
the ages of 10 and 20, who is sutfenog from one of the acute diseases 
mentioned above, such as rheumatic fever The onset of acute endo- 
carditis can only be detected by extremely careful and frequent clinical 
examinations Thus the pulse rate may gradually use, the temperature 
assume a shgbtly higher plane and changes appear m the cardiac signs 
The apex beat passes out a tittle to the left, the impulse being more 
diffuse and forcible, and a murmur appears at the apex or aortic base 
The rhythm may also be irregular, due to premature systoles or partial 
heart block lUieumatic nodules may be found in sanous sit^ (see 
pp 577,578) ThemfectionmayrapullysprcadMithatthemyocardium 
and pericardium are also mvolv^, acondition of pancarditis A typical 
case presents the following picture The patient hes prostrate in bed, 
with rapid shallow respirations of about 40 The bps and ears are 
cyanosed and the slightest movement of the hands or arms intensifies 
the dyspnoea The pulse may be slow, 40 to CO, and irregular owing to 
coupled beats *’ The heart u enlarged to the left, a systohe and 
diastohc murmur arc present at the apex, the sounds are weak, and a 
localised area of pericardial fnction may be heard over the pulmonary 
base. 

Differential Diagnosis In the early stages there is the greatest 
ihlljculty in distinguishing a. mitral murmur due to endocarditis from 
that produced by dilatation of the valve ring The diagnostic points 
are discussed on p 242 

Course and CompUcations The valvular lesion is often progressive 
Thus definite signs of nutral stenosis may appear in a few montlis 
Complications include pericarditis or pleurisy, and in some coses 
mafignaaC ecifocsnfitcs may supervene 

Frogoosis There is likely to be permanent valvular domage, 
eitlier slight and non progressive, or severe with on mcreasmg valvular 
defect. Adherent pericardium may still further embarrass tJie heart’s 
action 

Treatment. Tljc patient must be kept absolutely fiat at rest m 
bed and not allowed to do anything for himself, until the pulse, tempera* 
ture and respirations are normal He may then be taken off '* absolute ” 
rest, but must lie flat in bed for another month , then he is gradually 
raised m bed with pillows A careful watch must be kept upon the 
size of the heart and the heart sounds during convalescence After 
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2 to 0 months in bed he is allow^ to lie on a couch for graduated periods, 
if satisfactory progress is being made, He should not -walk for at least 
8 months, and then only slowly. No running is permissible for 2 years. 
No special drugs are required — salicylates should be discontinued if a 
cardiac depressant effect is observed, as shown by weakening of the 
pulse or dilatation of the heart. Tincture of digitalis in doses of m. 10 
to IS t.i-d. should be given' if the pulse is rapid. If there is hc.ut-block 
or a slow rhythm associated with premature systoles and coupled beats, 
no digitalis should be given. Stunulants, such as Coramine (niketha- 
midum B.P. Add.) 1*5 mil. or Cardiazol (leptazolum B.P, AdcL) 1 mil, 
should then be given subcutaneously every 0 hours. If there is any 
septic focus, as in the tonsils, it should be eradicated in the later stages 
of convalescence. 


Chronic Endocarditis 
(CAronie Valvu/ar Disease oj the Ueari) 

Definition. Inflammatory and degenerative changes in the valves 
of the heart. 

Etiology. The inQanmtatory changes are often sequelae of acute 
endocarditis occurring in association with acute rheumatism, scarlet 
fever, influenza or diphtheria. The degenerative lesions may be 
associated with syphilis, arteriosclerosis, high blood pressure and chronic 
toxasmia. 

Pathology. Deformity of the valve cusps or ring is hkcly to occur, 
but the mural endocardium remains practically unaffected, The 
mitral and aortic valves are the usual scats of the trouble. 

Mitral Regurgitation 
(il/itrol Incompetence) 

Definition. Reflux of blood from the left ventricle to the left 
auricle during the ventricular systole. 

Etiology. The regurgitation may be due to dilatation or tliickcning 
of the valve ring, or to oltcrations in the valve cusps or chorda: tendinea; 
preventing effective closure. The valve ring ; The orifice may dilate 
in association with myocardial weakness and dilatation of the left 
Ventricle, in febrile or omcniic states, or in association with enlargement 
of tlic left ventricle in aortic disease, or increased blood pressure. It 
may be thickened from organic cliangcs associated with previous 
rlicuniatic or otlicr uiiectians, or with artcriosclcrosts. The valve cusps 
and chorda: ten’dlneas may be deformed, tliickened and adlicrent as 
the result of inflammatory changes, and in some cases rupture may 
' occur. 

Pathology. In addition to the changes in the ring or valve cusps 
described above, there is often in valvular cases a certain degree of 
narrowing of the valve orifice (stenosis) and some enlargement of the 
left ventricle, and later of the left auricle, and finalfy of the right side 
of the heart. , . , . 

Clinical Findings. The patient often gives a history of previous 
rheumatic infection. He usually does not complain of any symptoms 
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unless the heart muscle itself begms to fail (failure of compensation) 
He wtU then notice a tram of symptoms such as undue dyspncea on 
exertion, palpitations, and later sirelhng of the ankles, cough and 
expectoration 

On Examinatton In a well marked case of fully compensated mitral 
regurgitation the only abnormal signs vail be in the heart Ihspection 
The apes beat may be displaced a bttle in the fifth and sixth spaces, 
about 4 mcUcs from the mid hne Palpation The impulse is forcible, 
and a systolic thnll is at times felt at the apex Percussion The area 
of cardiac dulness is increased a little downwards and to the left 
Auscultation Both sounds are beard at the apex and base At the 
apex there is a systolic murmur accompanying the first sound, and m 
some cases apparently replacmg it, although graphically the first sound 
IS always present The munnur may be soft or loud, and is conducted 
outwards towards the axilla m some coses being heard as far 
round as the angle of the scapula or even the spme The maximum 
intensity la over the apex. With failure of compensation other signs 
appear There is some cyanosis of the face ond dyspncea on slight 
exertion The apex of the 1 cart may pass out further to the left and 
the rate increase. Irregulanty may be noted, due to premature 
systoles or suncukr fibnlktion Purther signs of venous engorgement 
may be found, such as enlargement of the jugular veuis m the neck, 
dilatation of tlie tncuspid valve, as indicated by a systolic munnur over 
the tricuspid valve area The liver may be enlarged and pulsating, 
and rales may be beard at the bases of the lungs (Edema of varying 
degree may be seen ui the ankles and legs, and ascites may be present. 
The unne is often diminished and contains albumin or blood 

Diifcrentlal Diagnosis The characteristic sign of mitral 
regurgitation is the apical systolic munnur which is conducted out 
uards and rarely there is a systolic thnll The conditions under shicha 
systolic viurmur may he heard at the apex of the heart are as foliates — 

1 Physiological In an apparently normal individual a soft 
systolic murmur may be beard at the opex of the heart This is due 
to a temporary dilatation of tiie valve nng, and although it may produce 
no apparent ^sturbance of function, it is not a nonnal condition 

2 Intraeardiac The murmur may be (o) llcemxc Associated witli 
amcmia and dilatation of the valve nng and often heard better at the 
base tlian at the apex of the lieart It is soft and often vanes with 
position, rest, exercise and reqnrafioo (6i FkdnCe Tfus is a soft antf 
localised apical murmur, which may occur during fevers wiUiout any 
evidence of dilatation of the heart, but is probably due to dilatation of 
the V'alvc nng (c) Due to dtUUaiion of the mUral vahe ring (relaine 
incompetence), os in a dilated and hypertrophied heart. Thu is a 
vanety of mitral regurgitation (d) Organic Due to changes m the 
valve nng or segments as desenb^ above These murmurs arc often 
musical and conducted towards the axilla The murmur is httle alfccted 
by change of position, exercise or by respiration There is often cardiac 
colargcment. An aortic systolio murmur may be transrmtted to the 
apex. 
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3. Exocardial. A cardio-respitatory systoUc apical murmur may be 
due to plcuro-pericardial adliesiona, whereby the pressure of air in an 
adjacent portion of lung is affected by the heart beat. The murmur 
is usually late systolic and is affected by the phases of respiration. 
Li overacting hearts the ventricular contraction causes the adjacent 
portion of lung to expand rapidly and suck in air, producing a cardio- 
respiratory short and blowing murmur. A sj^stolic murmur may be 
heard in acute pericarditis, but more often there is a “ to and fro ” 
murmur. 

Prognosis. The prognosis in mitral reguigitation depends upon 
the condition of the myocardium, arteries and kidneys, and is adversely 
affected by the presence of mitral stenosis. In a simple case, with a 
healthy myocardium, the heart being normal in size, the exercise 
tolerance good, and there being no evidence of infection, a full and 
active life may be expected for many j eats. 

Treatment. No treatment is required unless there ore indications 
of failm-e of compensation. The patient must then be instructed to 
live well within his reserve of cardiac power and to avoid all strenuous 
exercise. If decompensation occurs the treatment is as described on ' 
p. 227 for the failing heart. 


Mitral Stenosis 

Definition. Narrowing of the mitral valve. 

Etiology. Mitral stenosis is usually inflammatory in origin, being 
a sequel of acute rheumatic cndocarditb m about 00% of cases, but it 
also follows other infections, such as scarlet fever, diphtheria or influenza. 
Signs of stenosis do not show themselves for several months or years 
after an acute rheumatic attack. Less frequently mitral* stenosis is an 
atlicromatous lesion, occurring in people over middle age, and asso- 
ciated with clironic nephritis. Sex : Females predominate. 

Pathology. The valve ring may be narrow, sclerotic and sht-like 
(Corrigan’s button-hole stenosis), or the cusps may be adherent and the 
cliorda: tendinco: shortened (funnel-shaped stenosis). The former is 
more common in adults, the latter in cltildren. Secondary’ changes 
appear in the heart and elsewhere, such os dilatation and hyixatrophy 
of the left auricle and right ventricle, congestion of the lungs and 
liver, etc. 

Clinical Findings. In a typical case, in whicli symptoms of failure 
of compensation arc not masked, the patient is often a young adult who 
gives a history of an infection, particularly that of rheumatic fever, some 
years before. In many cases, however, no such history can be obtained. 
Tlic iwtient may notice no syinptoias, or he may complain of ^lalpita- 
tiuns, dyspnaa on exertion, or slight swdling of the ankles towards the 
evening. 

On ExamiiuHion : The mitral facies may be noted, in whicli the 
checks and lips have a high colour, with slight cj’anosis of the face and 
nir^. The he.irt. Inspcclioii : TIic a|>ex beat is usually \ isiblc in its 
noniial site. Palpation : Tlie impulse U short, forcible or slapping, at 
the apex. X prcsyslolic apical thrill may be felt. This is a rough 
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vibrating sensabon, comparable Math that expcneoced when the hand 
IS placed on the back of a pumng cat. It can be timed by simul* 
taneously feeling the corobd unpulse. Percussion The nght border 
of the cardiac dulness may be a httie “ out.” Auscultation : The first 
sound at the apex is usually accentuated, and the second sound rather 
Meak. Tbe pulmonary second sound is generally accentuated. The 
various stages of mitral stenosis ore mdicated by the sounds heard at tbe 
apex. Tbe durabon and intensity of the diasloLc murmur depend 



(a) Jlight AnlmfiT Obli^ ot Obiigue I (Tbe paUeot >s tuned so that Ibe 
nght shoulder rotates forward tbrougb 45 degrees ) 



(6) A-P posiUoa 

Fio 12 DiAcaui OF nADiocniFDic ArreABANCES or tox IIeabt m 
AUtbai. Stenosis. 

upon the degree of stenosis and the rapidity and force of the heart best. 
^\ltb ad\anccd stenosis the diastolic murmur may be very faint if the 
auricular contracbon is feeble and the auncle is obstructed by clots 
Stagel. A short presystohe murmur is only heard after thepabent 
lias exercised, as by sitting up and lying down 20 times, Uic apex 
region being then auscultnt^ inlb the patient lying on Uie left side, 
Inhalabon of amyl nitrite m. 5, may also unmask the murmur The 
presjstolic murmur is usually very locohsed to a point just internal 
to the opex beat. Stage II. A defimte rough, rasping, low-pitched, 
crescendo presjslohc murmur endmg suddenly m an accentuated first 
sound, IS heard at the apex, apart from exercise. It is usually intcnsi- 
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fled ■when the patient lies on his left side. The pulmonary second sound 
may be reduplicated. Stage III, A mid-diastolic and prcsystolic 
murmur, and perhaps an early diastolic murmur, are audible at the 
apex. The stenosis is more marked, the early diastolic murmur being 
produced by blood flo^ving from the left auricle to the left ventricle, 
before auricular systole begins. In addition to these diastolic murmurs 
a systolic murmiir is also often heard at the apex, indicating that tlic 
mitral valve is incompetent. The second sound may disappear at the 
apex. Stage IV. The typical irregularity of auricular fibrillation is 
now noted and the prcsystolic murmur disappears if the rate of heart 
beat is slow; further, when the ventricle is beating slowly the early 
diastolic murmur becomes softer, although the mid- and early-diastolic 
murmurs persist. If the rate is rapid the murmur still occupies the 
whole of diastole. With fibriUation, signs of failure of compensation 
(see p. 225) are often present. The pulse is usually of low systolic 
tension, but the diastolic reading may be raised. 

Radiographic Findings .* An antero-posierior X-ray in a developed 
c.asc shows promuvcnce of the puhnoiiury artery, conus artermsus 
and left auricular appendix. The pulmonary artery becomes prominent 
owing to hypertrophy of the right ventricle. In the right anterior 
oblique position, in which the patient is rotated with the right shoulder 
forwards, through 45*, a shadow in the letrocardiac space due to the 
dilated left auricle may be seen. With a barium swallow tbe ccsopliagus 
may be seen curving round the dilated left auricle (sec Fig. 12). The 
electrocardiogram is likely to show right axis deviation, with a big or 
bifid Pj wave. 

Differential Diagnosis. Accurate tuning of apical murmurs is 
essential. Wlicn this is done diiDculty usually only occurs in tbe early 
stages, when there may be doubt between a short prcsystolic murmur 
heard after exercise and on accentuated or reduplicated first sound at 
tbe apex. Undoubtedly many coses have been diagnosed as early 
mitral stenosis, when the subsequent course lias shown that no 
stenosis is present. With aortic regurgitation a diastolic murmur 
(Austin Flint murmur, sec p. 240) may be heard at the apex. In 
adherent pericardium a prcsystolic inummr may rarely be heard at the 
apex, aitbough there is no mitral stenosu : this is due to dilatation of 
the valve ring and is associated witli a systolic apical murmur. 

Course and Complications. Mitral stenosis usualiy pursues a 
prolonged course, and auricular Cbrillation and heart failure do not 
necessarily ensue. Complications include : Embolism, a clot may be 
detached from the left auricle and settle in tlic brain, spleen or kidneys, 
etc.; or from the right auricle and cause pulmonary embolus with 
liaemoptysis. Congestion of the lungs and broncliitis. Premature 
bj-stolcs, auricular fibrillation and heart failure. Auricular fibrillation, 
tills is often of sliort duration at the onset, but later it lends to be 
permanent. Each attack of heart failure is more serious. Laryiigcal 
paralysis, from jiressurc of the dilated left auricle on Uie left recurrent 
laryngeal ners-e. Recurrent attacks of cadixysrditis may occur. 

Prognosis. The presence of adtnl stenosis usually means Uiat the 
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patient’s life is iimited both m activity and in duration It is a rabre 
senous lesion than nutral r^uigxtation It may cause sudden deatli, 
usually from cerebral embolus 

tVeatmenL The patient must be instructed to live well witliin his 
reserve of cardiac power FaJuie of compensation and auricular 
fibrillation are treated as described on pp. 217, 227 

Aortic Reguigdation 

Definition, llcfinx of blood tlirough tbe aortic valve 
Etiology^ Five types are described 1 Arteriosclerotic A 
degenerative lesion, usually associated mth syphilis This accounts for 
30% to 40% of all cases 2 Endocaxditic This is met with m young 
people, especially as a complication or sequela of acute rheumatism 
8 Traumatic A valve cusp may rupture from sudden strain, if it is 
previously diseased by syphilis or subacute infective endocarditis 
4 Congcmtal Two valve cusps may be fused, so that they do not 
close proporly 5 Relative incompetence Dilatation of the first part 
of the aorta and of the aortic rmg may prevent closure of the cusps 
Pathology The aortic valve cusps may be puclered and slirunkcn, 
with associated stenosis, or show vegetations and destructive lesions 
due to endocarditis There is usually hypertrophy of the left ventricle, 
the heart being enlarged (cor bovuuun) There nia> be fibroid myo 
cardial changes, vnd atlieroma of the aorta and coronary arteries 
Cbmeal Findings The patient, who is usually an adult male, may 
give a history of an attack of rheumatie fever some years ago, or of 
bavmg contracted syphilis earlier in his life He may complain of 
giddiness or famtness at tunes, or of headache, palpitations and dyspnoea 
on exertion In some cases pnecordial pain is the first symptom 
noticed At times the onset is sudden with fainting or severe dyspncca 
On Exarmnaiton Facial pallor is a characteristic feature, although 
some authonties consider it is only a sign of bacterial endocarditis The 
patient may have an anxious expression, and pulsation of the carotid 
arteries mav be noticeable Tbe heart Inspection Ihe cardiac 
impulse IS forcible and diffuse, and the apex beat is iii the sixth or 
seventh left space, cx-temal to the nipple line Pulsation may be 
seen m the suprasternal notcli Palpation The impulse is forcible 
and usually displaced downwards and outwards There is generally 
no timii ISarcj’y a u'lasto/ic ffiri/i* is iei'f of ffie aortic 6asc Per- 
cussion The area of cardiac duincss is uicrcascd downwards and to 
the left Auscultation Both sounds arc usually heard at the apex 
There may be a systobc munnur at the apex due to mitral regurgitation 
An Austin h hnt murmur may be beard at the apex Ihis is a rumbling, 
long diastolic murmur, wlu^ is thought to be due to tlic pressure of 
regurgitant blood in tbe aorta on the antenor cusp of the mitral valve 
At the aortic base, or at tunes at tbe pulmonary base, the second sound 
is rcplaccd^by a diastolic murmur, or the second sound may be heard 
accompoiued by a murmur The diastohc murmur is soft or rough 
^Vben heard at tbe aortic base it u usually conducted down to the 
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xiphistemum, and more rarely up into the neck. When preset over 
the pulmonary base it may be conducted downwards along the left 
border of the sternum towards the apex. This is believed by some to 
indicate a lesion of the left posterior cusp of the aortic valve. The first 
sound at the aortic area may be normal, or accompanied or replaced by 
a systolic murmur if there is roughening or stenosis of the aortic valve. 
The rhj'thm is usually regular, and the rate may be normal or increased. 
The arteries are often thickened. The pulse : This is typically of the 
collapsing type, and it is known as the water-hammer or Corrigan’s 
pulse. The character of tlie pulse is best experienced if it is felt with 
the middle phalanges of the fingers rather with the tips, the 
patient’s arm being first at a low level and then elevated. In the latter 
position a short sharp tap is felt with systole and the characteristic 
collapsing sensation with each diastole. The blood pressure : The systolic 
pressure is high and the diastolic pressure low, such as 170/GO mm. Ilg., 
there being a high pulse pressure. The blood pressure in the legs is higher 
than that in the arms ; this is due to a compensatory mechanism to 
maintain the cerebral circulation. On auscultation over the femoral 
artery a diastolic murmur may be heard (Durozicz’ murmur). Capillary 
pulsation (due chiefly to voso^Iatation) : On compressing the tip of 
the nail, so as partially to blanch the nail bed, pulsation may be seen at 
the junction of the white and red areas ; similarly by drawing the Qngcr 
nail along the forehead and causingared fine to form, capillary pulsation 
may be seen at the edges of the Une. Capillary pulsation may be seen 
inside the Ups, when they ore compressed with a gloss slide, or in the 
retinal vessels with the aid of the ophthalmoscope. 

Differential Diagnosis. An aortic diastolic murmur may be very 
difficult to hear in the early stages, absolute silence in the room being 
essential. The patient should be examined sitting well forward, erect 
and lying, with the breath held in full inspiration and in full expiration, 
both before and after exercise, and auscultation should be practised 
'along the right and left borders of the sternum. In a wcU-dcvelopcd 
case tbs murmur is one of the easiest to detect. There are then usually 
the concomitant rigns of aortic reflux mentioned above. 

Course and Compiicatioas. Aortic regurgitation often pursues a 
prolonged course, with little effect upon fimetion, so that for instance 
the patient play a bard game of tennis. Failure to -maintain the 
cerebral circulation causes giddinc^ or faintness, necmrenc^ of 
endocarditis will result in fever and possibly in embolism. Extension 
of atheromatous changes may cause angina or aneurysm. Ucart 
failure with normal or abnormal rh>’Uun, results, from myocardial 
weakness. Aortic stenosis and mitral regurgitation place additional 
strain uj>on the myocardium, but a combination of aortic regurgitation 
.nnd mitral stenosis did not prevent a man from being a successful 
maratlion runner. Ilciniplcgia may result from cerebral lucmorrluige. 

Prognosis. In tiauinatic cases, sudden or rapid death is the rule. 
With recurrent endocarditis {malignant endocarditis or subacute 
infective endocarchtis), death usually occurs in a fc^s• montJis or in « year 
or so. The most favouruble outlook is in cases due to a prolous 
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endocarditis winch is completdy arrested* With degenerative lesions 
coronary disease and myocardial failure usually eventually ensue 
Wlien heart failure occurs the prognosis is more unfavourable than is 
the case with mitral lesions In any case the possibility of sudden death 
must be remembered 

Treatment Tbe Wassermonn reaction should be determined, and, 
if positive a course of anti syphilitic treatment given, with Pot lod 
gr 5 to 30 liq iiydrarg pcrchlor in 20 to 60 sp cWorof m 7, aquamad 
il oz 1 FI oz 1 t,d & p c , for 2 to 3 niontlis (sec also p 259) This is 
followed by weekly intramuscular injections of 0 3 G Quinostab 
(quinine lodobismutliatc) for 12 doses Small doses of iieoarspbenannne 
are tlien given intravenously, starting with 01 G and increasing to 
0 3 G for 6 doses Preparations of arsenic, such as ncoarsphcnaminc, 
should only be used with great caution after iodide admmistration, as a 
local reaction with swelJuig of the oriAces of tbe coronary arteries may 
cause sudden death They should never be employed m cnrdio vascular 
syphilis m which there is angina A second course of pot. lod and 
mercury is then given for i to 3 months, followed, if the Wassermann 
reaction remains positive by another course of Quinostab and neo- 
arsphenamme ilnsmia may be helped by a mreture contoimng 
Fern et ammoo cit gr 15 to 20 sod bicarb gr 10, sp cblorof m. 7, 
infus gent CO rec ad (I oz 1 FI oz 1 1 (Ls p c For heart failure or 
auricular fibrillation digitahs should he administered as described on 
p 217 Pam is an indication for mote complete rest. 


Aortic Stenosis 

Defimtion. Narrowing of tbe orifice of the aortic valve 

Etiology Aortic stenosis usually results from milamroatory changes 
following rheumatic endocarditis or, in elderly people, it may be caused 
by calcareous degeneration m the cusps Rarely, if ever is it due to 
syphibs Very rarely it is congemtal 

Pathology The valve cusps are thickened shrunken and adherent 
They lose their mobility and tlie lumen of the valve orifice is narrowed 
Calcareous particles may be found in tbe cusps Ihe valve cusps may 
be judged post-mortem to be incompetent, although no regurgitant 
murmur was detected during life The left ventricle is usually hyper 
trophicd and mitral mcompctcnce is often present In relative 
aortic stenosis the onfice is normal in size, but tlie aorta beyond is 
dilated 

CUmcal Pmdings The patient is generally a male over middle age 
A history of rheumatic fever and rarely of syphilis, may be obtained, 
lie may complam of prscordial pain or distress on exertion of syncopal 
attacks due to exaggeration of the carotid sinus reflex, or of symptoms 
due to some coinphcation such as a retinal venous thrombosis distiubing 
vision 

On hxaimtuiUon The patient often appears iiealthy The heart. 
Inspection The cardiac impulse is forcible, and the apex beat is seen 
in the fifth or sixth left space a htUe external to tbe mpple line 
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Palpation : A rough systolic thrill is fdt over the aortic base. The 
apex beat is forcible. Percussion : The area of cardiac dulness is 
increased, especially downwards and to the left. Auscultation : At the 
apex the first sound may be replaced or accompanied by a systolic 
murmur, due to mitral regurgitation. Tlie second sound at the apex is 
weak. Ov'er the aortic base a rough ^rstolic murmur is heard, conducted 
upwards into the neck on the right side, aud also downwards over the 
sternum. The murmur, however, becomes weaker before the pomt is 
reached at which the apical ^*510110 murmur is picked up. The aortic 
second sound is usually weak, and may be absent. An aortic diastolic 
murmur may be heard, indicative of aortic reflux (double aortic disease). 
The pulmonarj’ second sound is often weak, and may be practically 
inaudible if tricuspid regurgitation is also present, so that it is difficult 
to hear a second sound at any point over the heart. The aortic systolic 
murmur may at times be heard at the back, the moximtun intensity 
being just to tlie left of the fourth thoracic vertebra. The rate of cardiac 
beat is often slow, such as 20 to 60, and the rhythm regular. The 
arteries : The radial or brachial arteries are often thickened. The 
pulse ! Tills presents the slow, small, but sustained type of impulse, 
the artery remaining filled between the beats. A tracing shows the 
anacrotic type, the Xerotic wave being absent or poorly marked. The 
blood pressure : The systolic pressure is not raised, but the diastolic 
reading may be high, such as 140/100. 

Differential Diagnosis. Aortic stenosis is a rare disease, and 
must not be diagnosed solely on the presence of an aortic systolic 
murmur. This may only indicate roughening of one of the valve 
cusps, atheroma of the aorta, aneurysm, overaction of the left ventricle, 
or anaemia. The diagnostic features are the systolic thrill, the systolic 
murmur propagated to the neck, and the small anacrotic pulse. If 
the aortic second sound is absent, there is probably extensive valvular 
disease. 

Course and CompUcatioas. The lesion is usually slowly progressive. 
Complications include myocardial degeneration, thrombosis of retinal 
vessel and cerebral thrombosis or hoemorrhage. 

Prognosis, Death usually occurs within a few years of diagnosis 
ia dcgcxiecatire cases. Tbc oallook is more lavoufabh if the Irsha is 
0 / tile inflammatory type. 

Treatment. The 4V’asscrmaan reaction should be determined, and, 
if positive, a course of anti-syphilitic treatment should be given, as 
described on p. 248, In oil coses strain and ovci^excrtion must be 
avoided. . 

Tricuspid Regurgitation 

Definition. Regurgitation of blood from tlic right ventricle to the 
-right auricle. 

Etiology. Tricuspid regurgiUtion is usually associated with 
dilatation of the riglit ventride, and secondary to valvular lesions in 
the left side of the heart. It may occur with pulmonary fibrosis 
chronic bronclutis and emphj-sema (cor puUuomde, see p. 223). Eudo^ 
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carditis causing incompetence rardy affects the tricuspid \alve A 
congenital variety may also be met -with 

Climcal Findings The onset may be comparatively sudden witli 
acute right sjd«l heart failure (see p 226) 

On Examination The face is cyanosed Venous engorgement may 
uc apparent m the ncch, the jugular veins bemg distended and pulsating 
witli each ^e^t^^cular systole The jugulars, when emptied by the 
finger will be seen to fill from below The hver may be enlarged, 
tender and on bimanual palpation systohc expansion may be felt. The 
heart Paljiation It is imcommon to feel a systolic thrill over the 
tricuspid area Percussion The heart is enlarged to the tight 
Auscultation There is a soft systolic murmur, with its maximum 
intensity over the fourth right costal cartilage and lower part of the 
sternum It may be conducted a little towards the nght mpple, or 
beard at the back near the angle of the right scapula The pulmonary 
second sound is famt Other murmurs due to lesions of the mitral or 
aortic valves may be present There are usually r^les at the bases of 
the lungs and ascites may be present. 

Differential Diagnosis The sjstohc murmur must be differentiated 
from that due to mitral regurgitation The charaeterjstic features 
of tricuspid regurgitation have been detailed above. 

Course and Complications Relative incompetence may disappear 
with adequate treatment 

Prognosis This is serious, as the lesion is indicative of a severe 
degree of heart failure 

Treatment This is as described on p 237 Venesection and 
digitalisation are usually required 

Tncuspid Stenosis 

DchniUon Isarrowing of the orifice of the tricuspid valve 

Ebology Tncuspid stenosis js a very rare lesion, either resulting 
from previous endocarditis or being congenital m origm 

Pathology The narrowed tricuspid orifice is often associated with 
mitral stenosis 

Clinical Findings Ihe patient is usually cyanosed and may he 
drowsy and cold The heart Palpation A presjstohc thrill may be 
felt over the right side of the lower part of the sternum Percussion 
The heart is enlarged to the nght Auscultation A diastohc murmur, 
usually mid-diostohc, is beard with maximum mtensity over the lower 
part of the sternum conducted sbghtly upwards and to the nght The 
hver It may be possible to detect presystohe (auncular systohc) 
pulsation The liver is usually enlaiged There is frequently cedema 
of the ankles and ascites develops later 

Differential Diagnosis As tncuspid stenosis is so rare, it must be 
very carefully differentiated from tmtral stenosis with whicli it is 
usually associated tlic onset of auncular fibriliatjon the diastohc 

murmur usually disappears 

Treatment This is as for auricular iibnliation or for right sided 
cardiac failure (see pp ..17,227) 
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Pulmoaary Regurgitation 

Defimtion. Regurgitation of blood tlirough the pulmonary valve. 

Etiology. Pi^onaxy regurgitation may occur as a complication 
of mitral stenosis, due to increased pressure in the pulmonary circuit 
with dilatation of the pulmonary artery. It may also be due to infective 
endocarditis grafted on a congenital pulmonary stenosis, or more rarely 
it occurs as a congenital lesion combined with pulmonary stenosis. It is 
a Very rare valvular lesion. 

Clinical Findings. The characteristic sign is a diminuendo soft 
diastolic murmur, following the second sound, \rith tnftyimnm intensity 
in the second and third left spaces, near to the sternum. It is conducted 
down the left border of the sternum. The pulmonary diastolic murmur, 
which may be heard in advanced cases of mitral stenosis, is known as 
a Graham StecU murmur, and is thought to be due to pulmonary 
regurgitation. 

D'iSezenii^ Dis^nosis. Jt is very difficult to diagnose pulmonary 
regu^tation from early cases of aortic reflux, in which the pulse is 
not collapsing and other signs of aortic disease are absent. 

Pulmonary Stenosis 

Dcfioltioa. Narrowing of the pulmonary valve. 

Etiology. Pulmonary stenosis is usually a congeuital lesion, and is 
described on p. 252. It may be due to compression of the pulmonary 
artery by a mediastinal tumour or an aortic aneurysm. Rarely it is 
caus^ by infective endocarditis. 

CONGENITAL DISEASE OF THE HEART 

Etiology. Congenital heart disease is usually caused by develop* 
mental, errors, more rarely by foetal endocarditis. The right side of 
the heart is generidly allected, probably owing to the higher pressure 
which obtains there during fostal life. It h more common in boys, 
particxilorly in iust-bom children. 

Pathology. Congenital lesions may be clossiflcd os > 

1. Abnormalities of PoAiion. The heart rnay be situated external 
to tlie chest wall, in the neck or u» the abdomen (ectopia cordis), or it 
may be on the right side of the body (dextrocardia) with transposition 
of the aorta and pulmonary artery. In the latter case the other viscera 
moy be in their norinai site or transposed. 

2. Septal and Fatal Passage DrfeeU. (a) The interauriculor or 
interventricular septum may be absent (c<>r trilocuiare). (5) The 
inlcrauricular and interventricular septa may be absent (cor biloculare). 

(c) The intcrauricular septum may be imperfect or a patent foramen 
ovale may be present, (d) The inlcrvcnlricular septum may be 
incomplete, usually at the site of the pata mcaihnmacea, near the upper 
end of the septum, (e) The ductus ortcriosiu may remain patent. 
Normally this doses by the eigltth day after birth, and if it remaias 
patent it docs so as a^mcchani&m compaisatory to o^cr defects. These 
indude pulmonary stenosU and aortic stenosis, the patent ductus 
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allowing blood to pass to the puhnonaty artery from the aorta m the 
former case, and to the aorta from the pulmonary artery m the latter. 
A patent interventricular septum is also often present. 

8. Defects of the Afoin Vessels, (o) Pulmonary stenosis. This may 
imply actual atresia of the pulmonary artery, or narrowing of the artery 
at the valve level or at the infundibulum. (&) Aortic stenosis. The 
occlusion may occur at the valve nog, between this and the entrance 
of the ductus arteriosus, or at the point just below the entrance of the 
ductus arteriosus (coarctation of the aorta, see p. 253). 

4. VoZwular Defects, (a) The pulmonary valve. Mmonary stenosis 
may be due to shrinkage of the valve cusps, or to nairowuig of the valve 
rmg, or a supernumerary cusp may be present often associated with a 
patent foramen ovale or persistent ductus artenosus. Only two cusps 
may be present, or there may be a supernumerary one. Pulmonary 
regurgitation is uncommon (b) The tncuspid valve. Congenital 
regurgitation or stenosis may occur, (c) The aortic valve. Two cusps 
only may he present, and the valve be incompetent, or there may be a 
supernumerary cusp (d) The mitral valve. This is rarely stenosed. 

5. Defects qf Conducting Tissue Congenital heart-block is usually 
due to a deficiency of the upper part of the interventricular septum, the 
auriculo-ventiicular bundle ending m a band of fibrous tissue 

8. Combined lesions, such as Fallot’s telralogj'. In this there is 
stenosu or hypoplasia of the pulmonary artery, a defect m the mter- 
ventncular septum, tlie aorta commumcaUs witli both venincles, and 
the right ventncle is hypertrophied. 

Clinical Findings. In a typical case, m which there is deficient 
aeration, the condition is not^ at or shortly after birtli The baby is 
cyanosed and blue (inorbiis cwrulcus), and a murmur is audible over the 
priecordium. Later in life, if the child is examined by the doctor for the 
first time, a history may be obtained Uiat be has been blue from birth, 
and the parents may have been told that the heart was affected. There 
IS generally no history of rheumatism ^hich might account for the 
heart murmur 

On Examination : The child is often stunted m growth, and be may 
be mentally backward. The fingers and toes ore generally clubbed. 
The blood shows an excess of red cells and of lixmoglobm, tlie red cells 
numbenog from 7 to 12 milhons per c.inm , and the Iismoglobm may 
be as high as 150%. It is often diflicult or impossible to diagnose the 
exact nature of the lesion, and more than one defect may be present. 
The typical findings m tlie more important congemtal lesions will now 
be desenbed. 


Congenital Pulmonary Stenosis 

The patient may complain of dyspncca, cough, haanoptysis, head- 
ache or giddiness. 

On Exommaiion. There is cyanosis and clubbing of the fingers. 
The heart. Palpation A systolic thriU may be ItU ui the second or 
third left spaces ntar the sternum. Percussion : The dulness is 
increased to the nght. Auscultation • A harsh systolic munaur is 
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heard over the pulmonary base ; the pulmonary second sound is weak 
or absent. 

Patent Ductus Arteriosus 

Frequently there are no symptoms, the patient is not cyanosed and 
the fingers arc not clubbed. The heart. Inspection ; Pulsation may be 
seen in the second and third left spaces, near the sternum, due to 
.enlargement of the pulmonary artery. Palpation : A systolic thrill 
may be felt at the site of the pulsation, and a diastolic shock may be 
present. Percussion : A ribbon-sliaped area of dulncss {Gerhardt) may 
be found extending upwards from the pulmonary base to the left 
clavicle. Auscultation : A murmur, may be heard, which is harsh or 
blowing, and begins just after the onset of the fust sound. It fades 
away towards mid-diastole, and becomes loud again with cadi systole 
{water wheel murmur). The murmur is maximal at the second or third 
left space near the sternum, and it may be conducted towards the left 
clavicle, or heard at the back ui the left iutcrscapular region. It is due 
to blood flowing from the aorta to the pulmonary artery. The 
pulmonary second sound is accentuated. At the apex the second soimd 
may be reduplicated. X-ray e.xaminatioD often shows a dilated conus 
arteriosus, and a pulsating ductus arteriosus may be detected on 
screening. Paradoxical embolus iiuty occur, u clot passing from the 
9 left auricle or from the mifral or aortic valve to the lung. In some 
carefully selected cases ligation of tlic ductus lias given c.xccllcnt results 
in patients who have retarded physical development or evidence of 
cardiac embarrassment. One or two successful results have been 
published of combined operation and Sulplbap^tidmc treatment in 
infected cases witii a posilivc blood culture of streptococcus viridnns. 

Patent Infcrveotxicular Septum 

The heart. Auscultation : A loud or harsh murmur (tniit de Roger) 
may be heard, wliicli starts early in systole and extends into diastole. 
It may be audible in the mid-sternal line, or along the left sternal 
border near the third costal cartilage, or lower dowm near the xipiu- 
sternum. It is not conducted to the neck or to the axilla. Tlie 
puTiuonary second socoid fratafrhiV. The A.-ston may 6c assoenrted 
.congenital heart block. 

Patent Foramen Ovale 

Here a basal systolic murmur may be hcanl. 

Coarctation of the ^Vorta 

Two types are described : 1. .\dult. Tlic constriction is at the site 
of the ductus arteriosus. 2, Infantile. There is narrowing of the 
isUmms between the left subclavian artery and the ductus arteriosus. 
The patient usually complains of no symptoms, but intermittent 
claudication may occur. 

The heart. Inspection ; The apex beat may be displaced a little 
outwards and downwards. Palpation i The apex beat is forofale, A 



254 


TIIS CARDIO VASCULAR SYSTEM 


systolic thnll may be fdt m the second left space, near the sternum 
Percussion The nght and left borders of the heart may be slightly 
“ out ” Auscultation Both sounds are heard at the apex and base 
A systolic murmur is heard at the second left space, conducted doim- 
wards towards the apex The blood pressure The pressure is raised 
in the arms, and low m the legs The sj stohe brachial pressure may be 
150 to ICO nun Hg in a ebild of 10 years, and often no pulsation can 
be felt in the femoral artenes The arteries Enlarged and tortuous 
arteries may be seen or felt m the chest, especially m the mterscapular 
region or m the neck and arms X ray examination may reveal notching 
of the nbs due to the enlarged intcrcoshil arteries (Rocslcr’s sign) The 
ascending aorta dilates and the aortic knob is small Death may result 
from CDUgcstne failure rupture of the heart or aorta, cerebral liauuor 
rli ige or bacterial endocarditis 

Fallot's Tetralogy 

TJus IS a cause of cjanosis and clubbmg of the fingers in adult hfe 
A systoUc thnll and murmur are usually present near the sternum in 
the second and third left spaces The X ray findings are typical, the 
heart haMng a eccur en sabot appearance, the aorta is displaced to the 
right the right lentiidc is Iiyjiertroplucd, and there is a concavity 
where the sliadosv of the pulmonary artery should be seen 

( 

Prognosis in Congenital Heart Disease 
With Certain lesions life is impossible as in ectopia cordu With 
congcmtal pulmonary stenosis the patient usually dies before adult 
life, from some uitercurrent disease, such as tuberculosis With patent 
ductus artenosus the patient may hve well on mto adult life InfecU> e 
endocarditis may be engrafted on a congcmtal Nalvular lesion and 
cause death Sudden death may be due to cerebral hsmorriiagc, 
embolus or rupture of the heart or aorta 

Treatment There is no prcvcntiie treatment bnown The patient 
usually requires to lead a sheltered life As mentioned aUoi e, oiieration 
may be successful m certain cases of patent ductus arteriosus 


ANEURVSil 

DefiniOon. An abnormal dilatation of an artery, resulting &om 
cliangcs in its walls 

Fanrttes Aneurysms may be subdivided into 1 True aneurysms 
The i^all contains one or more of the ortcnal coats They may be 
(o) Fusiform or dilatation The aortic arch is especially liable to be 
thus affected (6) Saccular A localised swelling may form on large or 
small artcncS4 (c) Dissecting A new channel is formed in the media 
through which the blood flows for a variable distance before regaimng 
its normal patli. (a) Cirsoid A small artery and its branches are 
involved m a fusiform dilatation 

2 Artcno^vcnous aneurysms These may bo (a) An aneurysmal 
vanx. There is direct commumcation between an artery and a vein 
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(i) A varicose aneurysm. The artery and vein communicate through a 
sac. 

8. False aneurysms. A swelling containing blood communicates 
with an artery, but tlie walls of the swelling are not formed by the 
arterial coats. 

The fusiform, sacculated and dissecting aneurysms are of medical 
importance, the other varieties arc chiefly of surgical interest. Small 
sacctilar aneurysms (** berry** aneurysms) may occur in tlie cerebral 
or retinal arteries, or elsewhere in the body. Tlicy are of clinical import- 
ance when occurring in the brain (see p. 298). 

Aortic Aneurism 

Etiobgy. Syphilis is the most important cause. Tlie fusiform 
type, however, may be associated with arteriosclerosis and not with 
■ syphilis, A fusiform aneurysm may also develop in association with 
coarctation of the aorta. Cystic necrosis of the aorta is also a cause of 
.dissecting aneur>'sm, Avhich may subsequently rupture. Sfycotio 
aneurysms occur in association with infective endocarditis and sepli- 
cairaia, emboli being carried to the vasa vasoxum of the arterial well. 
Such mycotic aneurysms arc usually multiple. Predisposing causes ; 
1. Age s Usually over SO. 2. Sc.x : Males especially. 3. Occupation : 
Involving strain. 

Pathology. Syphilis causes a mcsaortltis, the clastic and muscular 
fibres degenerate and the wall of tlie aorta yields to the pressure of its 
contents. The sac of the aneurysm is formed internally of layers of 
blood clot, outside which arc the remains of the middle coat, the outer 
coat, fibrous tissue and perhaps surrounding structures to which it 
becomes adherent, such ns the sternum, vertebna or trachea. Calcareous 
plaques may be seen on its inner surfaoi. In the adjacent parts of the 
aorta there arc usually found the scars of sy])biUlic aortitis. In cj'stic 
necrosis of the aorta there is degeneration of muscular anil clastic tissue 
in the media, with the formation of small cystic ureas containing 
mucoid material. About 75% of aortic ancurysnis are thoracic involving 
the arch, and about 10% arc abdominal. The clinical findings of aortic 
aneurj'snis will be considered under sci»arate headings, according to the 
portion of the aorta involved. 

Aneurysm of the Tlioradc Aorta 

Qroadbent taught that an aneurysm of the ascending part of the 
arcli is one of ph^-sical signs, whereas aneurysms of the transverse 
and descending parts of the aortic arcli give rise chiefly to symptoms, 
due to pressure effects. 

Ancur)‘sm of the Sinuses of Valsalva 

Clinical Findings. The p-atient may be a comp-arativcly young num, 
between 80 and 10 years of age. lie may complain of faintness, 
pnccordial distress, headache or of pain resembling tliat of angina. 

On Examination: Generally no signs of aneurysm arc detecleil, 
but tlicrt is evidence of aortic rcflu;c. bi some in>lsuicc>, owing to 
pressure of tlic ancurj'sm on the inferior vena ca\a, tlierc is a-deina of 
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the legs, nsotcs, and enlargement of \eiDS lu Uie abdominal wall 
Sudden death may occur from rupture into tlie pericardium In other 
cases the rupture may be more padual and of a dissectmg character 
The patient is seized with severe and prolonged pain, resembling that 
of a coronary obstruction The radial pulses are not palpable, and no 
blood pressure can be recorded The elecbocardiogram is nonnaJ 
After 4 or 5 days, sudden deatli ensues, the aneurysm finally rupturing 
into the pencardium 

Fusiform Dilatation of the Aortic Arch 
Clinical Findings The patient is usually an adult male post middle 
age lie may hai e no symptoms or he may notice a httle dilliciilty m 
breathing or in siraUowing In other eases the sjTnptoms are those 
described on p 240 as characteristic of aortic rellux 

On Cxammaiton Inspection Ihe patient must be nened m a 
good bght both from the side and in Iront Pulsation may be seen just 
abo%e the manubrium sterm, or in the first or second right intercostal 
space close to the sternum, or the manubnum slcrai itself may pulsate 
Palpation The impulse may be felt at these sites The carthac apex 
IS usually forcible, and it is often displaced a httle donTiwards and 
outwards A sjstolic tlinll may be present o\er the aortic base, irith 
a diastobc shock Percussion An area of dulness may be detected 
over the manubnum sterm Auscultation Tlie aortic second sound 
may be clear and nnguig, or an aortic diastohc murmur may be heard 
There may also be an aortic systohe murmur The arteries These 
are usually thickened Absence of tlie brachial and radial pulses on 
both sides has been recorded, probably owing to obstruction of the 
orifices of the innominate and left common carotid and subclavian 
arteries The blood The Wossermann reaction is not necessanly 
posibve X ray examination Screening m the antcro*postenor 
and obhque positions will reveal the dilatation of tiie aorta It should 
be remembered that pulsation can often be felt in the suprasternal 
notch without any dilatation of the aorta being present 

Saccular Aneurysm of the Ascending Arch 
Clinical Findings The patient is usually an adult male, past middle 
age lie may give a lustoiy of syphilis years ago The symptoms are 
very variable. Thus there may be no complaint of ill health, or the 
patient may notice pam m tlie region of the sternum on the right side 
of the chest, or m the bach between Uie sliouldcrs lie may coinplam 
of sweihug of the face ueck, arms or hands, or of a feeling of engorgement 
of the face and neck, particularly on stooping There may be dyspnsa 
on exertion or paroxysms of coughing Shght stridor may have 
been noted when the patient is asleep In some cases a throbbmg is 
felt m the aneurysm, or hxmoptysis may be the fir»t symptom 
On Examination Inspection The face and neck may be lugh 
coloured, with mjected conjunctivae, and one or both arms may be 
swollen EnkrgedvcinsmaybcseenonthcXrontDfthcchcst(stcIig 13) 
When the pahent stoops down there u often considerablecongestion of the 
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face and neck. In rare cases, when tliere is interference with the blood 
supply to one ann, as in aneurysm of the innominate artery, unilateral 
clubbing of the fingers may be present (see Figs. 11 and 15). Slight 
pulsation may be detected in the second or third right space near the 
sternum, or there may be a definite pulsating swelling the size of a golf 
ball or larger. Palpation : Pulsation may be felt in the sites mentioned 
aljovc, and with an aneurysm the pulsation may be exjwmsUe. A systolic 
thrill is rarely felt. The apex b^t is usually forcible, and displaced a 
little do^vnwards and outwards. Percussion : Dulness may extend 
outwards from the manubrium sterni to the right, in the first to third 
spaces, for 1 or 2 inches. Auscultation : The aortic second souJid is 
accentuated, and a systolic murmur may be heard over the pulsating 
area. The pulse : The radial pulses may be unequal in force or in time, 
but this only occurs in about 4% of aortic aneurysms. A differejice 
of blood pressure of over 20 inm. Ilg. in the two arms is also of diagnostic 
significance. The lungs : IVessurc on the riglit cparteriol bronchus 
may result in slight dulness and weak air entry over the apex of the 
right lung. Tlic trachea : Pressure here may cause dyspntca, stridor 
(the leopard growl) or a harsh cough (gander cough). The right recurrent 
larjiigcal nerve Tliis is rarely involved ; pressure produces first 
abductor paralysis and later a complete paralysis. In the latter stage 
the cough is described as ** bovine/* lacking any cxplosiv c character. 
The blood : The Wnssermann reaction is positive in a high ixircentage 
of cases, either before or after a provocative injection of neoarsphena* 
mine. 

Saccular Aneuiysm of the Transverse and Descending Arch 

Clinical Findings. The patient is likely to complain of pressure 
symptoms, lie may notice shortness of breath, either on slight exertion 
or when at rest, cough, expectoration, or difiiculty in swallowing solid 
food. There may be pain under Uie sternum, in the back between the 
seapulic, round the chest or down tlic arms. There may be swelling of 
the face, the neck or tJie left arm. Tlic dyspnoea may be relieved if tJie 
p.Uient stoojw forward, ns this tends to increase the aiitcro-postcrior 
diameter of the chest. 

Oh EsH/ninaiiffH Jnspcclitm: Fahatioa may be seen over the 
manubrium sterni or in the left intcrscapular region. Palpation : 
Pulsation or a thrill may be felt over the manubrium. Percussion : 
The heart may be enlarged downwards and to the left ; dulness may be 
present over Uie matiuhrium. Auscultation : The aortic second sound 
may be accentuated. Further stgne of aneurysm : A tracheal tug uiay 
be felt, if tlic cricoid cartilage U elevated witli the forefingers, while the 
patient lifts up his head. The laryroc may not move upwards with 
deglutition. The air entry may be weak over the upper or lower lobe 
of tlic left lung, and signs of bronchitis or of broachicctasts may be 
found in the left lung. More rarely signs of distention of the It ft lung 
are notciJ, the note being hyjjcrresonant and tlic breath sounds weak. 
Pressure on the left rccurnait Lujmgcal nerve may cause larjmgcal 
paralysis (see p. 121). The left pupil may lie dilated from stimulation, 
»KlC>MT*a suicut. 
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or constricted from paralysis of the synipadietic Tliere may be flushing 
or sweating limited to one side of the fece, corresponding witii the side 
of the aueutysm Slowing of Uie heart may result from stimulation of 
tlie \agus Pressure on tlie phrenic nerve may cause hiccough or 
paralysis of the left half of the diaphragm Pam m the chest or left 
arm may be due to pressure on the mtercostal nerves or the brachial 
plexus The left pulse may be weaker than the right if the aneurysm 
15 situated between the mnommatc and the left subclavian arteries, and 
the blood pressure lower m the left arm tlian m the right Lowering of 
blood pressure in tlie left carotid artery may also cause dilatation of 
the left pupj due to relaxation of the vessels in the left ins Pressure 
on the thoracic duet may result in diylothurax, and cesopliageal 
pressure may cause dyspliagia 

Aneurysm of the Descending Thoracic Aorta 

CUoical Findings llic patient may complam of a gnawing pain 
in the back in the thoracic region, radiatuigaround the chest or spreading 
to the lumbar area fhere may be pains m the legs or weakness, or 
Inter parnlysis Dysphagia, cough and expectoration are also some 
times present 

On Lxaininalton Inspection The back should he examined m a 
^ood ligiit with Uic patient sitting up It sliould be viewed from side 
to side when a pulsating area may be seen usually low down to the left 
of the tiior icic vertebra: Palpation Pulsation or a thnll may be Celt 
in the left intcrscapular region or just below this area Percussion 
Ihe note may be impaired over this area Auscultation A systolic 
niunnur may be heaid m the left interscapuhir region The arteries 
Ihe radial pulses ore equal, but tiie femoral pulses may be vTcak or 
absent The lungs There may be signs of bronclutis or of bronchi 
ectasis m the left lung or of a left pleural effusion In more advanced 
cases eroswn of the bodies of the vcrtcbr.e results m kyphosis or 
compression panplegia with sensory and motor disturbances in the 
legs 

Differentia! Diagnosis of Thoraac Aneurysms An aneurysm of the 
thoracic aort i in ly be very easy or very dithcult to differentiate from a 
mediastinal tumour An \ ray exommation despite the text books, 
is often inconclusive A pulsating swellmg may be seen, resembling an 
aneurjim wlnehat autopsy is proved to bea new growth Imomeca^ 
an A ray tyniogram wiiV fie/p <o dificrentiafc, the pufsafioiis of the aorta 
being distinguished from the transmitted pulsations of the tumour 
by the oppearance of the edge of the shadow Hie chief points in favour 
of the diagnosis of ancury sm arc 1 TTie age of the piticnt fins is 
usually over 10 years 2 The sex ilalcs preponderate but an 
aneurysm nnv occur m a woman 3 Tlie condition of the patient 
There is usually no caehcxia, enlarged glands are not jirescnt, and the 
face often becomes congested on stooping t ihe Wussermann reaction 
Tins IS positive m the majority of coses 5 The course of the disease 
Alalignant growths are usually fatal within a year from diagnosis 
C The X ray apjicaninces These are at times conclusive If tlie 
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anexirj-sm produces a definite s\rclling, visible in the chest wall, it must 
be distiuguished from an abscess, a pulsating sarcoma or gumma and 
an “ empyema necessitatis,” Expansile pulsation favours the diagnosis 
of aneurysm. Even a most experienced surgeon has been known to 
incise an nncuiy'sm in mistake for an abscess. 

Course and Complications of Thoracic Ancur>'sms. An aneurysm 
usually slowly increases in size ; rarely it becomes obsolete by clotting, 
fibrosis or calcification. Complications: The ancurj’sm may rupture 
into the thorax, the pericardium, a bronchus, the cesoplmgus, or into 
tlic pleura, and rarely tlirough the chest wall. An aneurysm may 
” weep,” leaking for some lime into a bronclms or elsewhere before 
rupture finally occurs. Other complications include the pressure effects 
detailed above. 

Prognosis. A thoracic aneurysm is a very serious disease, and 
recovery is not to he expected. Death usyally occurs between -1 and 15 
years from tlie time of diagnosis. 

Treatment 2*rophylaciic. Syphilis should be treated adequately 
and early. 

Curative. The patient should be kept in bed for at least 3 months 
after the diagnosis is made. This will aid clotting by diminishing 
the circulation rate. If there is venous engorgement, venesection of 
10 to SO or. from the arm often attords much relief, and can be repeated 
as required. The diet should be moderate, and if the blood pressure is 
high, meat and stimulants are best avoided. A regular doily action of 
the bowels should be secured with the help of suits, semu or cascara 
sagmda. If the Wasscruumn reaction Is positive, a course of pnUi&siiim 
iodide and mercury should be given. The iodide is increased from 
gr, 5 to gr. 30 t.d.s., and given for 3 montlis. Mercury can be admini* 
stered cither as Hq. hydraig. pcrchlor. in. 20 to CO t.d.s. in the iodide 
mixture; or as an inunction, gr. 00 of blue ointment (iing. hydrorg. 
B.P.) rubbed into the skin of the axillic and groins for 4 nights in 
different sites, nvoiduig areas where hair is growing, it is then omitted 
for the next 3 nights; or by 12 weekly injections into the buttock of a 
mercurial cream, containing gr. 1 of mercury ; or as a pill conqwscd of 
hydrarg. c. cret., and pulv. ipecac, ct opii aa gr. I, one pill twnce a day. 
SubscquenlJy a course ot Q«j/j£»lab and ncswfspJjexuwjune is given, 
providing there arc no anginal symptoms (see p. 245). The pain is 
generally rclicv cd by the iodides, but if very severe, Xcpcnlhc ni. 10 lo 
15 may be rciiuired. >Vhcn the patient is allowed up, all violent exercise 
or strain must be avoided. 

iXncurysm of the Abdominal Aorta 

Saccular, fusiform or dissecting aneurysms may dev clop. A saccular 
aneurysm near the origin of the ccelioc axis artery is perlinjis the most 
common variety. 

Clinical Findings. The patient complains of abdominal or lumbar 
pain. It is a conlinuous type of pain, and imay be intuisificd by lying 
down. 

On Examination: Inspection: With a large aneurysm a pulsating 
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sw clJjng niay be seen in the epigasUium, or at tunes m the back near the 
lumbar vcrtebne Palpation A pulsating swelling is felt m the 
abdomen This is definitely expansile The femoral pulses may be 
obliterated In some cases an aneurysm may form on a renal artery, 
with the appearance of a large pulsating swelling in tlie lorn 

Differential Diagnosis. A pulsatmg abdommal aorta is frequently 
noted m thin patients, especially in women It does not usually cause 
pain, although its tlirobbing may produce discomfort Th* swelling is 
not expansile, the femoral pulses are norma! and there are no pressure 
symptoms, such os may result with an abdominal aneurysm from 
erosion of the vertebra: An abdominai tumour may receive trans 
mittcd pulsation D'om the aorta If the patient is examined m the 
knce^lbow position, the pulsation usually disappears as the tumour 
drops forward 

Treatment This is as for thoracic aneurysm 

Dilatation of the Pulmonary Artery 

Etiology Dilatation of the pulmonary artery is a rare disease 
usually associated with a congemt^ lesion of the heart, such as a patent 
ductus arteriosus with a superadded mfcctive endocaiditu of the pul 
monary artery It may also be met with tn association n itb pulmonary 
arteriosclerosis (see p 264) 

Clinical Findings. The patient is usually a young adult IVlien 
mfective endocarditis is present, the symptoms are cluefly duo to this 
lesion, such as malaise and fever, and perhaps recurrent hsmoptysis 

On Examinaiion There is slight cyanosis and some clubbmg of the 
lingers The heart Inspection Pu^tion is seen m the second and 
third left spaces near the sternum The apex beat may be visible, 
displaced a httle Outwards PoIpaliOQ A systohe thrill is felt over the 
pulsating area at the pulmonary base Percussion The cardiac 
dulness is enlarged to the right and to the left, and it extends 
upwards and outwards over tlie pulsabng area Auscultation A 
systobc murmur is heard over the pulmonary base. The pulmonary 
Second sound is accentuated A variable diastolic murmur may 
be present along the left sternal border X ray examination The 
heart shadow is increased transversdy The aortic shadow is normal 
;Vn enlarged pulsating shadow is seen m the region of the conus 
arteriosus 

Differential Diagnosis. The enlarged pulmonary artery is 
diirercntiatcd from a dilated left sunde, as the latter enlsrgcs backwards 
and to the right 

Treatment Tins is merely symptomatic for cough and djspncca 
There is no curative treatment. 

Acute Polyarteritis Nodosa 
{Periarierttu Nodosa) 

Definition. A condition characterised by small localised aneurisms 
on the medium sized arteries 
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Etiology. Acute polyarteritis nodosa'is probably caused by bacterial 
infection. 

' Pathology. There are perivascular inllannuatory changes. The 
middle arterial coat is destroyed at localised areas, with resultant 
aneurysmal dilatation. These small aneurysms may be found in the 
heart, kidneys, mesentery, liver, stomach, mtestines, spleen, diaphragm, 
brain', lungs, muscles, and under the skin. 

Clinical Findings. The patient is usually a male between the ages 
of 80 and 40, but he may be a young child. The onset Of symptoms is 
generally sudden, ivith fever, weakness, muscular or joint pains, vomiting 
and diarrhcca. In other cases there is a sudden onset «ilh coma and 
convulsions, or the illness may be characterised by severe abdontinul or 
cardiac pain, lucniopty'sis, or lucraaturia. Bronchial asthma may be a 
pit);nincnt symptom. Urticaria and piUT>ura may also occur. 

On Examination : Small nodules may sometimes be felt on the 
subcutaneous arteries of tlic chest or abdomen. The urine may contain 
blood or albumin. The blood pressure is often raised. The temperature 
is usually raised, and the blood may show a leucocy tosis of about 80,000 
per c.mm. In sonm eases tlicre is eosinophUia. 

Differential Diagnosis. The nodules may suggest somatic tamiasis. 
Tlie fever and alxiouiinal sy'mptoms may resemble those ocewing m 
enteric fever or in miliary tuberculosis. Tiic nervous sjuiptoms are 
liable to be mistaken for meningitis or a cerebral hxmorrbagc. Acute 
renal jiain may suggest a renal calculus or pcrincpliric abscess. The 
kicmaturia suggests acute nephritis. The dyspncca witli cosinophilia 
may be mistaken for asthma. It is rare for a correct diagnosis to be 
made before autopsy, unless the nodules arc felt attached to th(v 
subcutaneous arteries. 

Cotirsc and Complications. The disease xisually pursues a progressive 
course lasting 8 to 4 months, but cerebral lixmorrhagc may cause 
sudden death. 

Prognosis. The disease is generally fatal. 

Treatment. This is symptomatic, a blood transfusion is not of any 
permanent value.' A course of intravenous ujjcctions of neoarsphena- 
mlnc should be tried {sec p. 270). 

Arteriosclerosis 

Definition. Local (focal) or diffuse hardening of arteries, due to 
inflammatory or degenerative cliaagcs in tJieir coats. 

Etiology. Arteriosclerosis is associated wjtli many diseases. The 
cxciluig causes include acute infections such as scarlet fever, enteric 
fever, rheumatic fever, the presence of septic foci witli chronic bacterial 
toxxmia, or infection with syphilis or lubwulosis. Predisposing causes : 
Old age, high blood pressure, chronic nephritis, overwork, overeating, 
gout, diabetes lucllitus and a hereditary diathesis. The following 
Narictics ate described ; 

1. AUieroma (nodular arteriosclerosis). This is usually associated 
witli a raised blood pressure, and hyperebolcslcrolxinia may be prcsaiL 
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It can be induced experimentally m iabbit$ by feedmg with a diet rich 
m cholesterol 

2 ^rteno capillary Fibrosis (Gull and Sutton), or diffuse hyper- 
plastic sclerosis This may be due to supcrtcnsiou (Jorcs), to inflam- 
mation (Virchow) or to involution (Tboma) It is generally considered 
to be inflammatory, an artentis induced by bacterial toxins 

3 Senile ArUrioscUrosis This results perhaps from chronic toxaania 
and old age 

4 Moncleberg's Sclerosis This may occur m younger people, 
associated with carcinoma, tuberculosis, heart disease, chronic infections 
and diabetes mellitus 

5 Mesaortitis This is due to syphilis 

0 Endarientu Obliterans Tins may be due to syphilis or to 
tuberculosis 

7 Periarlentis Tins may occur in the arterioles of the bram 
or cord m association ivitli syphilis, pohoenccplialitis, enccphahtis 
lethargica or tuberculosis 

Pathology Atheroma A localised thickening of the intima results 
in the formation of >cUowish white plaques The aorta and large 
arteries arc clnefly affected, also the coronary and cerebral vessels, and 
those supplying the lower limbs rather than tlie arteries of the arms 
Fatty degeneration may lead to an atheromatous ulcer, and calciflcation 
may ensue ^^lcroscoplcaUy there is prohferation and fatty degeneration 
of the endothelial cells and proliferation of the connects e tissue cells 

Artert(>capillanj Fibrosis The small and middle-sized arteries, 
arterioles and capillaries are chiefly affected, and tliere is usually some 
^phlebosclcrosis lljalme degeneration occurs in Uic intiroa of the 
arterioles, especially m tlie kidneys, spleen, bram, pancreas, liver and 
suprarenals Ihc parent artencs show mtunal thickening from 
prohferation of the submtuna In the capillaries tlie endothelium swells 
and degenerates Fibroid myocarditis and chronic nephritis are often 
present in adults, and renal disease in cluldren (see also p 400) 

Senile Arteriosclerosis The medium and smaller sized arteries are 
affected Fatty degeneration and cnlaficahon of the medn occurs, 
with tile formation of pipe stem vessels The intima is tluckened 

Moncleberg’s Sclerosis Here fatty degeneration and calcification of 
the media occur, but often there is no intunal thickening 

Mesaortitis Pearly patches ore found in the aorta, especially near 
Uie heart They arc leathery to the touih, with a pitted surface and 
crenated outline They do not usually undergo calcification Depressed 
Imear scars may be seen m some instances Shcroscopically there is 
round celled inhltration of the \asa \asorum, wiUi degeneration of the 
medial musculature, and spiroclixtes may be demonstrated, 

Eniartenlis Obliterans The smalfrr artenes and arterioles are 
affected, with thickening of the mtima. This occurs especially m the 
brain and in the vosa of the aorta 

FeriarienUs. The odscntitia. hypertroplues and may degenerate 
around the arterioles of the braia and cord , spirocluctes may be found 
in them m some cases. 
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Clinical Findings. The patient is a cliild or an adult ; usually, how- 
ever, a male past middle age. The onset of the disease is insulioiis and 
nothing abnonnal may be noticed, beyond a slight pallor in some cases, 
until the arterial changes produce symptoms definitely located to some 
portion of tlie body. In other cases, when there is a diffuse thickening 
taking place in the various arteries of the body, the patient may com- 
plain that he is becoming preimaturcly old and unfit for the activities 
to which be has been accustomed. The effects produced by arterio- 
sclerosis vary svith tlie type of patliological change present, but clinically 
tliey are best considered regionally. The blood pressure is usually 
raised and the heart hypertrophied, but in senile arteriosclerosis this is 
o^n not the case, and it is not necessarily so in atlicronia. The con-' 
dition of the arteries may be judged clinically by palpating those which 
are superficial, such as the radial, brachial, facial, temporal, femoral 
and dorsalis pedis. The radial artery may be finn like a whipcord 
in diffuse hyperplastic sclerosis, or calcified nodules may be felt in 
atheroma, or it may be hard Hkea pipe-stem, in tlie senile 6r Monckeberg's 
types. The radial and brachial arteries arc sometimes tortuous, and 
this may occur without calcification. Tortuosity of the temporal 
arteries does not necessarily imply arteriosclerosis. Ophthalmoscopic 
examination, moy show arteriosclerotic changes in the retinal vessels. 

Cerebral Syinpoms. There may be mental deterioration, lock of 
coiiecntratiou and insomnia ; or attacks of giddiness, temporary loss of 
consciousness, paresis, aphasia or epileptiform convulsions may occur. 
Arteriosclerotic Parkinsonism is also desenbed, characterised by rigidity, 
affecting especially tbc trunk and lower limbs, a mask-like expression, 
and bradykincsis. Transitory blindness due to spasm of the vessels 
may ensue. Cerebral thrombosis or Jncmorrliagc arc more serious 
complications. 

Cardiac Symptoms. <\rtcrioscferosis of the aorta or coronary 
arteries may lead to aneurysm of the aorta, aortic regurgitation, myo- 
cardial degeneration, cardiac by'pcrttopby, angina pectoris, coronary 
tlirombosis, or ancur>-sm of the heart followed by rupture. 

Abdominal Symplonis. Attacks of abdominal pain, constipation or 
mesenteric thrombosis may ensue. . 

Renal and Vesical Symptoms. Arteriosclerotic kidneys may result in 
clironic ncplwitis, usually without ccdcina (see p. 4C0). Ilicmaturu may 
result from arteriosclerosis of vessels in the bladder. 

Peripheral SympUitns. Involrement of iJie arterial sup])ly of the 
• extremities, especially the legs, results in intermittent clauditaition. 
The patient finds he cannot walk more tlian a few yards witlioul severe 
pain in tlie legs, which ceases as soon as he rests. In more advanced 
cases there may be pain and cramps apart from exercise, and gangrene 
may slowly set in. In the difiuse hyiierplasUc sclerosis the cbnical 
picture is tluit of a systolic blood iwvssurc of ISO mm. Ifg. or more, wilfi 
secondary cardlic hyixrrtropby (hypertensive heart disease). Tliis is 
kno«n ciimc.ally ns h\i>erpicsia «r essential sujiertciision (see i>. 

Differential Diagnosis. Arteriosclerosis is usually easily diagnosed 
by [lalpating tlie jscriphcrol vessels. In the senile form, an X*roy film 
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may show the calcification Intermittent claudication due to arteno 
sclerosis must be differentiated from tbrombo angiitis obliterans (see 
p 209) The characteristic features of the latter disease arc that it 
occurs ui younger inen» usually Ilebretrs, and migrating phlebitis is also 
present m the legs 

Course and Complications The arterial changes are progressive, 
and such complications as luemorrluge, gangrene or muscular 
degeneration are hable to occur from interference with tlie blood supply 
to the tissues Bronchitis may develop 

Prognosis The ontlooh is more unfavourable when calcification 
occurs m the arteries of a young man Myocardial d^encration, • 
aneur) sm and renal inefliciency all mcrease tlie seventy of the condition 

Treatment This is in the mam that of high blood pressure (see 
p 207) le , ehimnation of septic foci, an cfiieient daily evacuation of 
the bowels attention to any digestive disturbance, moderation in diet, 
cspectall) in proteins, avoidance of alcohol and smoking restncboii of 
exercise, freedom from mental frtigue and worry, and the observance 
of regular hours 

In s>*phiJitic cases a course of anti syphihtic treatment should be 
given with iodides mercury and Qumostab Neoorsphenamine may 
be used subsequent!} providing Uiere are no ingiDal symptoms (see 
p 248} For intermittent claudication relief has been obtained m some 
cases by passiie lascular exercises (seep 271) or by lumbar sjuipathcc* 
tomy Apart from this, rest, massage and diathermy afford relief at 
tunes Amputation is usually required if there is gangrene Treatment 
with muscle extracts or ^ntb nucleosides from body tissues is of doubtful 
value 


Pulmonary Arteriosclerosis 

{Pulmonary AUuroma Ayerza's Dttease Cardiacos AVgros) 
DefimUon Sclerosis of the pulmonary artery, associated with 
erj throc>'tosis and severe cyanosis 

Etiology There arc two mom groups of cases 1 Due to primary 
changes in the pulmonary artery end its branches 2 The changes in 
the pulmonary artery arc secondary to changes m the lungs and heart, 
such os chronic bron^tis emphysema and mitral stenosis The primary 
form IS usually due to a syplubtic infection of tlie pulmonary artery, 
but more rardy there is a non inflainmatOTy sclerosis occurring m 
jounger people the cause of which is unknown A\erzas cases were * 
secondary to long standing disease of the lungs 

Pathology The heart is enlarged the right \ciilriclc being dilated 
and hypertrophied The intrapulmonary brandies of the pulmonary 
artery show obliterative arteritis m the sypliditic cases , the pulmonary 
artery is dilated and atheroma is seen m the mam ri^ht and left brandies 
The lungs usually show fibrosis, bronefutis and ciiijihy&cma There is 
passive hypcncmia of the liver 

Clinical Findings The onset is insidious tlie patient complaming 
of gradually increasing dy spnoca, followed by cougli, expectoration ami 
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at times recurrent liimoptysis. He nmy also notice palpitations, 
giddiness, and somnolence. 

On Examination : The most striking feature is the deep cyanosis of 
the face and neck. Witli primary arteritis of the branches of tlie 
pulmonary artery there are often no otlicr definite physical signs. If 
there arc changes in the lungs the fingers arc usually clubbed. In a 
more advanced case the heart is enlarged both to the right and the left. 
A radiogram shows marked prominence of the pulmonary artery 
(bulging of the left middle arc), the heart being rotated to the left the 
base of the pulmonary artery is well shown. Pulsating shadows of the 
pulmonary artery may be seen at the roots of the lungs, and the shadows 
of the intrapulmonary branches of the pulmonary artery may also be 
evident. The elect rocardiogram shows right aws deviation. The blood : 
The red cell count varies between 5 and 9 millions. The IVasserniann 
reaction may be positive. In tlic later stages there is ascites, cedema of 
the legs and enlargement of the liver. 

Differential Diagnosis. Crythrocytosis (sec p. 51 1) may occur in 
association with many conditions, such as congenital heart disease, 
chronic bronchitis and emphysema, or polycytIia:mia rubra. The 
diagnosis is usually established by the X*ray appearances. 

Course and Complications. The course is progressive, complications 
include ri^ht'sided heart failure or intercurrent infections, such os 
bronchopneumonia. 

Prognosis. Tills is grave, dcatli usually occurs witJiin 5 years from 
Uie date of diagnosis. 

Treatment. Anti*syphiiit}c treatment (see p. should be given 
if the ^Vasscrmann reaction is positive. Apart from this, venesection 
is of value in relieving the right-sided cardiac embarrassment, oUicr 
treatment being symptomatic. 

Phlebosclerosis 

Hardening of the veins may occur in association with varicose veins, 
in thrombo-ongiitis obliterans, in artcrio-vapUIofy fibrosis, and in 
diabetes mellitus. The pulmonary >cins may be affected in mitral 
stenosis. 

Thrombosis of Ibc Axillary Vein 

This may occur in healthy young nduIU ns the result of a sudden 
.strain nuidc with the arm and band ; rarely it develops spontaneously. 

It may be due to pressure of the costocomcoid ligament and subeJavius 
muscle s^ben the arm i'l abductcil. The affected arm swells and is 
cyanosed, and dilated superficial %cins appear on the arm, in the nxilhi 
and over the anterior p.irt of the chesU The arm should be rested, 
elevated, and local diathermy treatment applied. 

High Dlood Pressure 
{IhjpeqtUtis. Supfriffuiott) 

DcliniUon. Incrc.iscd blood pressure from any cause. 

Pb>'siology and Pathology. Tlic maintenance of blood pressure 
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depends upon four factors, inodifications of nhich may cause it to nsc 
Ihese factors are the heart the artenes, the pcnpberal resistance and 
the blood The cardiac factor Supertcnsion may be associated with 
cardiac hypertrophy as m aortic disease, mitral regurgitation, adherent 
pericardium or Graves’ disease Arterial factors ^\rtcrial obstruction, 
arteriosclerosis and arterial spasm associated with their various causes 
such as essential hypertension, coarctation of the aorta, acute and 
chronic nephritis hjdronephrosis congenital cystic disease of the 
kidneys inyxoedema Cushmg’s SiTidronie angina pcctons, tabetic 
crises migrame, and possibly toxaemia, etc Peripheral factors The 
tone of the arterioles and the capillar) peripheral resistance may be 
increased by irritability of the vaso-motor sj stem Samic factors An 
increased blood v olume ma> be associated w ith ov creating, ov crdrinkmg, 
and possibly with salt retention in renal disease Increased viscosity of 
the blood occurs in the pol}c>*tIi 2 cmia hyjicrtonica of GaisbSclv {see 
p 514) Supertcnsion maj be temporary or permanent. Transitory 
supertension may result from emotion pain c\ercise angina jiectons, a 
tabetic crisis or acute nephritis Emotion raises the systolic and to a 
lesser degree tlic diaslohc pressure The blood pressure is not altered 
bj height and weight provaded they are proportiouaL Permanent 
suixatension may be met with m the young, middle aged or elderly It 
IS often discovered on routine examination without the patient having 
anvsvmptoms Tlie normal pressure vanes at ditfcrcnt ages but m 
health there is very sLght cb^ge between the ages of 18 and 40, the 
average reading for this age penod being 122 mm Ilg systolic and 70 
nun Hg diastolic A low pulse pressure with a normal systolic 
reading is probably pathological A diastolic pressure which is higher 
than 120 mm Ilg is of senous signiHcance and in a young adult a 
persisting diastolic pressure over 00 mm Hg is usually abnormal 

Essential Hypertension 

{Ihjpcrpusu (AllbuU) llypertam e Cardio lascidar Disease 
{Jancaay ) ) 

Defimtion. A condition of hypertension of unknown origin, usually 
not associated with demonstrable renal insufllucncy 

Etiology The cause is unknown Hypertension can be produced 
in dogs by partial constriction of tlic renal arteries A pressor substance, 
renm is thought to be produced in excessive amounts m the ischicmic 
kidncvs This work suggests that essential hypertension is due to a 
toxic substance circulatuig in the blood, and produced in the kidneys 
whose blood supply is deficient Tlje high blood pressure does not 
result m anv increase of general circulatory cOlcicncy Prcduposiog 
causes 1 Age 30 to 50 years 2 Sex remalcs predominate 
slightlv d Heredity There is a delimtc familial incidence 

Pathology Post mortem examination usually reveals cardiac 
hypertrophy, the left v cntncle being allected. Various artenolcs in the 
b^y show artenolosclerotic clungcs especially in the kidneys, spleen 
pancreas, liver and brain The kidneys may show granular changes 
nit_Ji an adherent cajisule. 
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Clinical Findings. Early signs may at times be found in children. 
Thus in a child the pressure may be a little above normal at rest. After 
exercise the pressure may rise considerably, taking 20'-’minutcs or 
longer, instead of the normal 5 minutes to return to its resting value. 
Adult patients usually seek advice for such symptoms as dyspnoea on 
exertion, palpitations, a sense of praccordial oppression, inability to 
sleep on Uic left side, hcadadies, giddiness, tinnitus aurium, lack of 
concentration, irritability, anginal pains, epistaxis, numbness or tingling 
in the legs, cramp or coldness of the legs, frequency of micturition at 
night, transient blindness, a stroke or rarely for ha:moptysis. 

On Exaininaiion : The clinical iindings are tliose described under 
hypertensive heart disease {see p. 223). The blood pressure should be 
determined witli the patient lying down, the systolic and diastoUc 
readings being taken both by the palpatory and the auscultatory 
methods, and repeated 2 or 3 times or after a few days' interval, until 
constant readings are obtained, in order to allow for the abatement of 
nervous excitement and arterial spasm. Readings sliould be taken on 
Ijoth aims, as there is frequently a ditfcrence of 5 to 10 mm. on the two 
sides. A more marked discrep.iDcy suggests the presence of an organic 
cause, such os a cervical rib, aneurysm or mediastinal tumour. 

Course and Complications. Cases of hypcrpicsia often sliow irregular 
variations of blood pressure from time to time ,- crises may occur in 
which Uic blood pressure suddenly falls and the patient is collapsed or 
even suffers from convulsions and unconsciousness, lij’pertcnsive 
cerebral attaclc^ arc also liable to occur, these were formerly considered 
asurasmic (sec p. 405). Tlicy are due too rapid rise in the blood pressure. 
In one form, which is more prone to develop in patients under the age of 
40, there is cerebral oedema, with severe headache, vomiting, drowsiness 
and possibly coma. The retinal arterioles arc constricted early in the 
attack. Tlie diastolic pressure may rise to ICO mm. Ilg. The blood 
nitrogen figures ore norma], unless the kidney function also has failed. 
The second variety is more common in individuals over the age of -W, 
and is probably due to angiospasm. The patient suddenly becomes 
unconscious in on epilciitifonii attack. Tliis may bo followed by coma, 
or there m.ay l>e transiait apluisia, monoplegia or hemiplegia. When 
-rernA 'SvnKiisx watvt vs 

essential hypertension). In some coses there is a unilateral renal 
lc.sion, such as tuberculosis or a hypernephroma, and nephrectomy is 
followed by the restoration of a normal blood pressure. Complications 
arc those of the associated cardio-vasCuIar and renal lesions, such 
as cerebral hxinorrliage or uraanis. 

Prognosis. This dcitends ujwn the height of the pressure and the 
state of the heart and arteries. A high diastolic reading is always of 
grave significance, TIjc average duration may be stated to be 10 years 
from tiie onset of symptoms. Tlie prognosis ts more favourable iu men 
Uian in women. The younger Uu; disease shows itself, the more serious 
is the outlook. 

Treatment. In tlic permanent cases of supertension a definite 
regime should be laid down. Tlicre must be adequate rest ami 
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freedom from mental and plij*sical strain The diet Beef and mutton 
should be avoided , poultry, fish, vegetables, fruit and eggs are allowed 
Hie patient is best without alcoliol, and smoking should be very 
moderate A sullicient amount of 0uul should be taken to allow for 
the excretion of about 8 pints of urme daily A glass of hot water may 
be taken before breakfast and on retiring to bed The bowels should 
be kept open dailj, with a small doseof Bpsom salts, sucii as gr 30 to CO 
every iponnng, and once a week calomel, gr 1 to 3 or pil hjdraig , 
gr 4, should be taken at night Any septic focus m the mouth or else* 
where should be treated The Wosscrmatin reaction should be deter- 
mined, and if positive a course of treatment given with iodides and 
mercury, and subsequently with neoarsphenamine (see p 248) Various 
drugs may be prescribed, such as sodium iodide in doses of gr 5 to 10 
t d s for periods of 0 weeks, with a month’s mtermission Other 
hypotensive drugs may be used, such as tab glyceryl trmitrat gr 1/120 
hd s tab sod nitrit co (U P C ) 1 t d s , or an organic preparation 
of iodine such as Lipoiodmc Ciba tablets (gr 5), one one day and two 
thenextday alternately In some cases good results are obtamed with 
bism submtrat (BPC) gr 10, m a cai>sule t d s A course of Spi treat 
ment is often beneficial, as the patient should then be compelled to carrv 
out strictly his proper regime In those cases of hypcrpicsta associated 
with severe headaches and vomitmg a course of autoluemotberapy is of 
value Five to 10 mils of blood arc removed from a vcm in the patient's 
arm and munedmtely mjected into the gluteal muscles Xlns is repeated 
once a week for 0 injections The treatment for hypertensive cerebral 
attacks by venesection, lumbar puncture and hypertonic sahne solutions, 
is described on p IGo (see Acute Uncmia) In all cases of supertcnsion 
the use of a simple enema at night followed by a colomc injection of 
8 oz of 25% mag sulph solution the next morning is advisable 
This often lowers the pressure 10 to 20 mm Hg and can be repeated at 
intervals of 5 to 7 days, accordmg to the permanency of Uie result 
obtained Bilateral splanclmiccctoniy may be beneficial m a small 
number of cases The nmm indications are severe hyjierteiision, a blood 
pressure of 200/120 mni Ilg or more, which does not improve witli rest, 
and an absence of rcii il or myocardial disease or of generalised arterio 
sclerosis further, the blood pressure should not be Axed i it should 
approximate to normal during sleep or under light PcntoUial Sotluim 
anicsthcsia 


Low Diood Pressure 
{Ihjpopiesu Subtention) 

Definition. Diminished blood pressure from any cause 
Etiology Low blood pressure may be due to disease of the 
suprarcnals, os m Addison’s disease and possibly m diphtliena and 
other acute infections It may result from capillary dilatation due to 
bberation of a histamine body in anaphylaxis or mtestiiml obstruction 
Other causes include severe loss of blood, surgical shock, ciiromc 
cachexia or sepsis, ni}oc.ird!.d ikgcncration, coronary obstruction 
and diabetic coma 
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Pathology. The low blood tension is usually due to capillary 
dilatation, and in some cases the blood is pooled in the splancbnie area. 

Clinical Findings. A low blood pressure may be an acute and 
temporary state, which shows itself by fainting and loss of consciousness. 
In other eases it is persistent, the patient complaining of lassitude, 
insomnia, headache and giddiness. In some cases there are no 
symptoms, as 3% of over 2,000 fit air pilots in England were found to 
be hypotensive. 

On Examination : The blood pressure in an adult is considered to be 
low if tljc systolic reading is below 110 mm. ffg. 

Treatment The blood pressure can be raised very temporarily 
by a subcutaneous injection of Hq, adrenaL hydrochlor., m. 8 to tC. 
Ephcdrinc sulphate tablets, gr. may be given by mouth, t.d.s. The 
treatment of Addison’s disease is considered on p. COG. 

The patient should have an adequate amount of rest, his dietary 
should be mixed and contain fresh foods, and he should drink at least 
3 pints of iluid daily. For anxmia iron or liver extract should be given 
nceording to the type of anxmia present. If the low blood pressure is 
associated with myocardial weakness, u course of digitalis should be 
given, such as m. 5 to 10 of the tincture t.d.s. for 3 or t weeks. Low, 
blood pressure due to Ixmiorrliage or shock js treated by nar/ning the 
patient witli an electric cradle and giving intravenous injections of 
normal saline, wliolo blood or plasma. 

Thrombo*aagiiUs Obliterans 

{2'hrofnlolic phkba-aricntis. Buerger^s Disease. Von IlVwfawrfrr’s 
Disease. Die Ilcbraische Krankheh) 

Definition. A disease cliaractcriscd by thrombosis of }>ortions of 
arteries and veins in the e.xtrcmities, with an inllammatory reaction 
around the affected vessels. 

Etiology. The cause is unknown. It is thought to be due to 
absorption of bacterial toxins, pcrliaps from the prostate or the intes* 
tines. It is not due to syphilis. Predisjwsing causes: 1. Age; 25 to 
50. 2. Sex ; Chicily males. 3. Heavy cigarette smoking. I. ILnce ; 
Chielly Jews. 

Paliiology. Thrombosis occurs in tlie larger arteries of the legs 
and in the supcrfidal v'clns. There is some organisation of the clot, and 
an inllammatory reaction around the vessels with fibrous tissue forma- 
tion, which may abo involve llic nerves. 

Clinical Findings. The patient is usually n mule between tlic oges 
of 25 and 50 years. The onset often occurs in cold vtcather, with 
numbness, coldness, or pain in the foot or leg, induced by viulking 
and rclicvctl by rest. Later the pain Ijccomcs mure severe and occurs 
apart from exertion (rest pain). After a year or so the other leg is 
nffcctcil and later it nxty spread to the fingers and iumds. Sleep may 
iiccoinc im|>ossible oning to pain, which is intciuificd v\hcn the leg is 
elcv.'iletl. Painful spots may also be noticed vv hich arc due to suj»crficial 
venous throndiosls. 
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On ExaminaUon * In a developed case the leg is red and siuny 
when dependent, and pale on elevation or on lying do^vn , no pulsation 
can be fdt in Uie dorsalis pedis or posterior tibiol arteries The Toot or 
leg feels cold and thcskin temperature is loner than tJiat of tiie unaffected 
leg With an oscillometer accurate readings can be obtained of tlie 
difference in the blood pressure in tlie two legs , the cuff can be placed 
above the knee and ankle Thrombosed superficial veins may be seen 
and felt, their site varying from time to time Tlicre may be small 
blisters containing bloodstamcd fluid on the toes, ulcers often form under 
the big toe nail, and oedema of the foot, or actual gangrene of the toes 
may ensue There is no muscular vvaslmg and no sensory changes are 
present The determination of the skm temperature and the response 
to heat or to a spinal anacstlietic is of great importance m deciduig the 
amount of vasoconstriction which can be ov ercome by sy rapathectoray 
It IS an mdex of the amount of muscular tissue as compared with fibrous 
tissue m the arteries Alternatively it may indicate the degree to which 
the circulation is increased owing to\ iso dilation of the healthy vessels 
The htanket metiiod is a convenient way of performing tlie test The 
patient lies naked except for a lorn cloth, in a room witli a constant 
temperature of 78* F for an hour 1 he skm temperature is then taken, 
vvjtli a speaal mercury thermometer or a tlicrniocouple connected 
with a ddicate galvanometer, at the folloning pomts MouUi, axilla, 
elbow, vvTist, intcrdigital spaces, tips of digits, groin, knee, ankic 
intcrUigital spaces tips of digits (on botli sides of the body) Tlie patient 
IS thcit wrapped, except for his face, m a warmed light rubber sheet, 
and covered by three blankets After one hour Die skm temperatures 
ore agam token at the same points and the results are recorded on a 
grapli NoniialJy, or if there is little vasospasm, the second graph is 
almost a straight ime, at or slightly below the moutli temperature level 
When a limb lias arterial obstruction the skin temperature is some 
degrees lower than that of a normal limb, and, on raising the temperature 
around the body the rise in skm temiwrature is proportional to Uie 
capacity of the superficial vessels to dilate (see Fig 16 facing p 27 J) 
Differential Diagnosis Tlie disease must be differentmted from 
Hayiiaud’s disease, erythromelalgia, arteriosclerotic eiidartcntis obli* 
tcraiis, thrombophlebitis migrais, popliteal aneurysm, ncunbs, fiat 
foot and rheumatism In Raynaud’s disease there is no dependent 
rubor, no venous tlnombosis, jjnd the arterial pulse is present In 
erythromelalgia there is no phlebitis, no claudication, no gangrene, 
the arteries pulsate normally, and Uic limb docs not blancli markedly 
on elevation In arteriosclerotic endarteritis culcification of Uie 
arteries can be felt, or seen with the X rays, tliere is no migrating 
phlebitis, and the age mcidencc is usually later In thrombo phlebitis 
migrans there is no claudication and no arterial obliteration It is 
possible, however, that some eases arc early stages of thrombo angutis 
obliterans ^fany eases arc diagnosed m the initial stages as tlab foot 
or rheumatism, and so much valuable time is lost 

Course and Complications The course is usually prolongctl for 
10 years or longer , there is a tcndaicy to spread from lunh to limb. 
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but pulsation may return in the affected artery. Acute fulminatlon may 
occur witli cedema and gangrene of the limb. . 

Prognosis. This is unfavourable ; death is usually .due to an 
intercurrent disease. 

Treatment. At the onset the patient should be kept in bed and 
smoking forbidden. Any septic focus should be treated. Local treat* 
nient consists in passive movements to the leg. It is raised to produce 
blanching for 3 minutes, and then bung over the edge of tlie bed to effect 
rubefaction for S minutes, and finally it is kept horizontal for another 
5 minutes. This exercise is repealed several times daily. Passive 
vascular exercises cun be given by the Pavxx apparatus, the limb being 
placed in a glass case, inside x^hich the pressure is rhythmically clianged 
from — 80 mm. llg. to + 20 imn. Ilg,, two, tiu-ee or four times a minute, 
for periods of 20 minutes daily. Intermittent venous occlusion can also 
be used. Tlie cuff of a sphygmomanometer is fixed on the thigh and 
the pressure is varied, by an automatic apparatus, from 50 mni. Hg. 
for 1 minute to zero for 2 minutes. Tlic treatment js given for half 
mi hour dally. Intravenous hypertonic saline injections are successful 
in somccoses, 300 mils of 3% NaCI solution being injected intravenously 
every other day. As au alternative to this the patient may drink 
dally 3 to 4 quarts of water containing 10 G. of tabic salt to 1 quart. 
Xomspecific protein therapy is also employed, injecting intravenously 
1 million organisms of typhoid and p.aratyphoid A and 13. If this produces 
fuver or malaise, the second dose should be reduced to 100,000 organisms. 
Muscle extracts have proved lieneficial in the treatment of some cases, 
a preparation sucii as Carnacton being usc^l. 1 to 2 mils arc injected 
intramuscularly three times a day for several months. The beneficial 
results of such treatment can be seen by the skin temt>crature curve 
in Fig. 10. Favourable results have also been obtained by the use of 
sex horinoiics. Testoviron, mg. 25 in 1 mil., is injected intramuscularly 
daily for 2 to 3 weeks in tlie case of a male, and I’rogj'non B. oleosiun, 
mg. 1 (10,000 units) for a wodi.hi. The injections ore givxn daily for a 
week and every otlicr day during tlic second neck. Surgical treatment 
consists in lumbar sympathectomy vvitli bilateral removal of tlie 2nd 
to tth L. ganglia. The oiwration will only remove spasm, and should 
tliereforc only be employed if tlic skin tcnijicruture tests indicate that 
the vessels arc still cajiablc of <iiIatiition. In cases of gangrene or iiain 
unrelieved liy otlicr inelliods, ainputufion alone can afford relief. 

Tbrombo*phIebiUs Migrans 

Definition. Phlebitis of tlic superficial veins, recurring in diffcreirt 
sites and often accompanied or followed by venous thrombosis in 
intcnial organs. 

Findings. Ilccurrcnt attacks of phlebitis occur usually in 
tlie legs. The jiaticnt may liave symptoms suggesting Uirombosis in 
the lungs, the alxlomcn, tlie heart or the brain. Thus he may be 
attacked with acute l>ain in Uie clicst, and cough up some rusty sputum, 
or he nui>' have severe abdominal p.'un, or cardiac pain or symptoms 
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a cerebral thrombosts The temperature is usually elevated with each 
recurrence of Uirombosts and the blood shows a leucocytpsis 

Prognosis 11ns is usually favourable, even when tlirombosis 
occurs ui internal organs, although there is a tendency to recurrence 
Treatment Tlic patient must be kept m bed Plenty of fluids 
should be taken by mouth, and a murturc coutairung Sod atrat gr 30, 
s}T aurant m 20 aquam ad 11 oz l is given every 6 hours Subse 
quentlv the teeth should be X rajed and any septic focus eradicated 
A bacteriological cxaniinntion of tiie urtne and flcces should also be 
made and if pathological organisms are found an autogenous vaccine 
should be administered 

CrythroroeUigia 
{Weir MiicJieU s Disease) 

Deflmtion A disease characterised by redness, heat and pain of 
the extremities, especially the feet, wliicli are worse when they are 
dependent 

Etiology The cause is unknown It may be associated with 
exposure to cold and wet, or ivith much walking 

Pathology The vascular cluingcs may be due to a disorder of tlie 
sympathetic nervous system 

Clinical Findings The patient is usually an adult woman between 
the ages of SO and SO She first notices pain in the soles of the feet after 
standing or walking Tlic pain is of a burning character and later may 
be very severe, occurring also in bed (rest pam) when the feet are hot 
It is usually worse m tlie summer but (here is no claudication 

On Eiamiiialton One or both feet are red, and the lower lialf of Uie 
leg may also be affected The foot feels hot Pam is experienced 
wJien tlie surface temperature reaches S-t* C There » no cedema and 
no gangrene The foot docs not become much more red when dependent, 
nor does it blapch considerably on elevation The arterial pulsation 
and sensation are normal 

Differential Diagnosis Erythromelalgia must be differentiated 
from llnynauds disease and iminful rubor associated with tliroinbo 
angutis obliterans and arteriosclerosis affecting the extremities The 
differential diagnosis is considered on p 270 

Course and Complications The disease is usually progressive, but 
complications are rare Both hands and feet may eventually be affected 
Prognosis TTie chance of spontaneous cure is remote and the disease 
usually persists for many years 

Treatment Early and prolonged rest is of the greatest importance 
Pain may be relieved by cold apphcatiuns, but if it is intense lumbir 
cord ganglioncctomy is the most hopeful method of cure The IVasscr 
inann reaction should be determined and if positive a course of 
anti syphilitic txciitmeiit is given (sec p S^O) 

Raynaud's Disease 

Deflnition A vaso motor disorder affecting tlie extremities 
characterised by v oscular changes with a tendency to gangrene 
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a cerebraj tjjronibosjs TLe temperature js usually elevated with eacli 
recurrence of tlvrombosis, and tlic blood shows a Icucocytpsis 

Prognosis This is usually favourable, even when thrombosis 
occurs in internal organs, although tlicrc is a tendency to recurrence 
Treatment The patient must be kept m bed Plenty of fluids 
should be taken by mouth and a mixture containing Sod citrat.gr dO, 
sjT aurant m 20 aquam ad 11 oz I is given every 6 hours Subse 
quentl> the teeth should he X rajed and any septic focus eradicated 
A bacteriological examination of the unne and faices should abo be 
made, and if pathological oiganisins are found an autogenous vaccine 
should be administered 

Erythromelalgia 
( fVcir Sltichell s Duease) 

DeflnlUon A disease characterised by redness, heat and pain of 
the extremities, especially the feet which are worse when they are 
dependent 

Etiology The cause is unknown It may be associated with 
exposure to cold and wet or witli mucli walking 

Pathology Ihe vascular ciianges may be due to a disorder of the 
sympathetic, nervous system 

Clinical Findings The patient is usually an adult woman between 
the ages of SO and sO She first notices pom in the soles of the feet after 
standing or walking The pam is of a bvirmng character and latex may 
be very severe occurring also in bed (rest pain) when the feet are hot 
It 18 usually worse m the summer but there is no claudication 

On Exannnalion One or both feet are red, and thelower ludfof tlie 
leg may also be affected The foot feels hot Pam is experienced 
when the surface temperature reaches 34^ C Tliere is no cedema and 
no gangrene The foot does not become much more red when dependent, 
nor does it blanch considerably on elevation The arterial pulsation 
and sensation ore normal 

Differential Diagnosis Erytliromcloigia must be differentiated 
from llaynaud s diseaic and psenfu) rubor associated witli thrombo 
angiitis obliterans and arteriosclerosis affecting tlie extremities The 
differential diagnosis is considered on p 270 

Course and Comphcations The disease is usually 'progressive, hut 
complications ore rare Both hands and feet may eventually be affected 
i^ognosis. Jbe ciiancc of spontaneous cure is remote and tlie disease 
usually persists for many yean, 

Treatment Early and prolonged rest is of the greatest importance 
Pam may be relieved by cold applications but if it is intense lumbar 
cord ganglionectomy is the most hopeful method of cure. The isser 
mann reaction should be dctcmimcd and if positive a course of 
anti syphilitic treatment is given (see p S70) 

Kaymaud's Disease 

Definition A vaso motor disorder affecting the extremities 
charactcrii.ed by vascular changes with a tendency to gangrene 
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Etiology. No definite cause is known. It may be associated with 
a nervous shock or exposure to cold, and rarely with congenital syphilis. 
It also occurs in \vorkmen wJio use vibrating tools, such as pneumatic 
drills. 

Pathology. No changes arc found at autopsy. The circulatory 
changes are due to vascular spasm, resulting from some local affection 
of the small arteries rather tlian to vasoconstriction due to symp.'ithetic 
impulses. 

Clinical Findings, The patient is usually a female between the ages 
of 10 and 80 years. In a mild case (local syncope) the fingers and toes 
become suddenly pale and dead, and on warming them they ache or 
throb. TJie spasm spreads upwards from the tips of the fingers and 
toes. In a moderately severe case (local asphyxia) the patient 
complains of a tingling sensation in the liands when they are cold. 
One or more fingers go quite blue or black rmd there is severe pain. 
The hands go blue directly, without an initial stage of pallor, if they are 
held below the level of the heart. The ears or nose may be similarly 
affected. In a severe case (local gangrene) the pain is almost unbearable, 
and gangrene, with slougliing, may occur in the fingers, toes, cars or 
nose. The affected parts may sweat and seiisation m.iy be blunted. 

Differential Diagnosis, l^ynaud’s disease must be diagnosed from 
peripheral neuritis, acrocyanosis, erytlirocyanosis crurum pucllarum 
frigida, crytliromeiaigia, thrombo>angults obliterans, syringomyelia, and 
gangrene due to other causes, sucli as diabetes mclHtus, ergotism, etc. 
There may be vaso-motor changes in the liands or feet witli peripheral 
neuritis, but other signs of neuritis can generally be detected, such os 
tcn<ler/jess along a nen’c trunk, or alleratio;is of scnsatio/i or of tlie 
reilexcs. In acrocyanosis, wliich usually affects young women, the 
circulation is poor and the bands and feet arc bluish-red and cold, but 
there are no trophic changes. In syringomyelia there arc dissociated 
sensory clranges (see p. tl4). In erylhrocyanosis crurum pucUarum 
frigida", blue or purplish swellings form after puberty on the backs of 
the legs and ankles. Indurated nodules may apjwar in the subcutaneous 
tissue. The skin is cold ami there is a liability to chilblains. 

Course and Complications. The course is usually progressive for a 
time; complications include paeoxysnialalburiiinuria. IlicmogJobhiuria 
never occurs in true Ilaynauii’s disease. 

Prognosis. Tliis is variable, but Uic condition may disapj>ear after 
sevend years. 

Treatment Prophiilaclic. Vibralmg tool workers may lia\c their 
hands protected by sorbo shock absorbing pads placed in the palms 
of their gauntlets. 

CuTathe. The extremities should be protected from cold. A warm 
climate is \cry baicficial. Massage and electrical treaUuent with 
galvunisin or iiigh frequency should be Iriwi. .\cejj leboline, m the 
form of Acifcohne 0-1 G. nuiy be micclcd subctiUncously twice a day 
for 1 5 iniections. In .severe c.ises affecting the low cr limbs, the ojwralion ^ 

of lumbar svmpathcctoiuy may afford a cure. 'When llic upj>cr limbs 
nre affected* the results of cen ico-donKil sjmjuthcctoruy are not so 



27i THE CARDIO V^lSCVLAlt SYSTEM 

good possibly because pre ganglionic fibres onlj ate divided by removal 
of the lumbar ganglia 

Angio-neurotic (Edema 
{Qiimche'$ Disease) 

DefiniUoa A condition cliaractetiscd by paroxysmal attacks of 
cedematous swelling of the skm, subcutaneous tissues or mucous 
membranes 

Etiology The cause is not known It may be an alici^ic mam 
festation or a voso motor disturbance 

Pathology The oedema may result from the local effect of toxins 
on capillaries 

Chmeal Findings The patient is usually i young adult of eitlicr 
6CX, and a history is sometimes obtained of similar attacks in other 
members of the family He complains of localised swellings appeanng 
suddenly in the face, hps, eyelids, mouth, liands or elsewhere An 
urticarial rash may develop simultaneously The eyehds or hps may 
swell and become lery tense and painfu) Thus the eyes may be 
conupletely closed Suntlar swcUmgs mav develop m the tongue or 
larynx causing urgent dyspnoea The mucous membrane of the 
alimentary tract may be affected, Uie patient complaimng of acute 
abdominal pam with vomitmg or diarrhoea 

On Exavitnalion The appearance of the patient may be completely 
altered during the attacks ovring to the swelling (see Figs 17 and 18) 
The cutaneous swellings pit slightly on pressure tlie skm is generally 
white but may be a btUc pmk 

Differential Diagnosis Other varieties of mdema, such as that 
produced by disease of tlie heart or kidneys must be excluded The 
abdominal variety is suggestive of an acute abdonunal lesion but Uicre 
IS no fever and a history of previous attacks offecting tlie skm may 
afford the clue to the diagnosis 

Course and Complications Uccurrent attack^ are to be expected 
Ilxcinoglobmuna may be a complication 

Prognosis The patient often outgrovrs the attacks Death may 
ensue from cedema of the glottis 

Treatment Dumig the all wk injection of in 6 to 16 of hq 
adrenal hjdrochlor should be given subcutaneously ^Vith cedema 
of the glottis traclieotomy or intubation of the larynx may be necessary 
to save life lielxeen Oie aUacl s A search should be made for septic 
foci in such sites as the teeth, tonsils, antra smuscs, mtestmes, kidneys, 
bladder and gcmtal organs Any such focus should be adequatdy 
treated The protein cutaneous tests should also be performed The 
effect of different diets should be determmed cliiumating such articles 
as milk eggs or fish 


Milroy's Disease 

(llrrediiari) Trophicdmui \on filartal Flcphanliasit) 
Defimbon A, familial disease characterised by swelling of the legs, 
amis or face. 
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Etiology. The cause is not known. It is more common in wonien 
than in men, and may be noted shortly after birtJi or not be apparent 
until 9fter tlie age of puberty. 

Pathology. There is thickening of the skin and subcutaneous 
tissues. 

Clinical Findings, The patient may say that other members of her 
family are similarly affected. She complains of heaviness and swelling 
of the feet and legs. Only one limb may be affected. It is uncommon 
for the arms or face to be involved. 

0;i Examinaiion ; The affected limb is usually pale, swollen and pits 
slightly on pressure. 

Differential Diagnosis. Other causes of swelling of the extremities 
must be excluded, such as diseases of the heart or kidneys, varicose veins, 
obesity, intra-abdominal venous obstruction or lymphatic obstruction 
due to lilaria] elephantiasis (see p. 724). 

Course and Complications. The course is progressive, but it may be 
interrupted by acute attacks of pain in the limbs accompanied by 
fever. 

Prognosis. The disease is neither fat-il nor can it often be cured. 

Treatment The legs should be bandaged from the feet upwards ' 
to p^c^cnt the swelling from increasing. Kondoldon’s oj>cratJOii is 
sometimes performed with satisfactory results. Strips of cedematous 
skin, subcutaneous tissue and deep fascia arc remo%cii from both sides 
of the log, from the upper end of the thigh to the ankle, with on interval 
of about 3 inches on each side of the knee. 

Amssthclics and CardiO'VoscuIar Disease 

The physician is often asked to c.xanu'nc the heart of a patient prior 
to the'adminUtration of an anaistlictic for an operation, although the 
advice given is not always acted upon by the an.'csthetist or the surgeon. 
The ideal procedure would be for every patient to be examine«l 
tlioroughly according to a definite plan several days before the operation. 

A formal stcthoscoi)ic cxominalion immediately before the operation 
canuot be too strongly deprecated. Symptoms pointing to myoc-artlml 
weakness must first be noted, such os undue dyspnoea on exertion, 
cardiac nstlmia or pnccordial jioin. If possible the exercise tolerance 
should be determined. The size of the heart, presence of valvolar 
lesions, the rhythm and the condition of the myocardium are next 
investigated. Special attention should be |«iid to the length and tone 
of the first sound at the apex and to the rhyllun. With myocardial 
weakness there is a tendency for the first sound to be sliort and of high 
pitch, and for a tic-tac rhythm to be present. Gallop rhyllim, puUus 
altcmans, auricular fibrillotion or lluttcr, and heart-block arc all of 
serious import. The condition of the arteries and tlic blood pressure 
should also be recorded. An elcclrocairdiograni and tclcmdiogram or 
orthodiagnim should be made in each case, when the condition of the 
patient pcmiiU. Thus sritli fatty degeneration of tlie heart there may 
be no enlargement and no congesUs'c failure, and yet the nijocardiuni 
is in a parlous state and the surgical risk is gre.'it. Statistical evidence 
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indicates tliat death under anicsthesia is most to be feared with coronary 
thrombosis and the risk dinimishcs progressively %nth congestive failure, 
syphilitic aortitis, angina, myocardial degeneration, auricular Gbriliation 
and valvular disease Valvular disease alone, apart from congestive 
failure and myocardial weakness, is not a contra indication to operation 
A patient who has auricular hbrdlation or congestive failure should be 
digitahscd and an operation not performed until hts condition has 
improved With tliyrotoxicosis, liowcver, auricular dbrillation mil 
often only disappear after thyroidectomy has been performed Sucli a 
patient should ^erefore be operated on after a prclunmary course of 
digitalis and Lugol’s solution (Iiq lodi aquosus B F Add ), although a 
normal rhythm has not been restored Gas and ovjgcn ^n-csthesia is 
contra indicated in cases of hypertensive heart disease, as it tends to 
raise the blood pressure Spinal anxsUtesia, morjihine and cliloroform 
are best a\ oidcd m low blood pressure, as they are apt to produce a 
further fall in tension In every case estimation of the cardio vascular 
surgical risk is v ery dilhcult, but no scientific attempt can be made 
unless all the requisite cluiical data arc to hand 



CHAPTEIl IV 
THE NERVOUS SYSTEM 

Introductory. Every patient wlio is suspected to be suttcriiig from 
a disorder of the nervous system should be examined in accordance with 
a definite plan, as detajlcd later (see p. 283). An chmentary knowledge 
of the anatomy and physiology of the nervous system is essential. 

Anatomy and Physiology 

The Motor Path from the Cerebral Cortex to the Muscles. Voluntary 
muscular movements are imliated by impulses arising in the cerebral 
cortex, and|)assingtothe luid-braln, i>ons, medulla or spinal coni. From 
tliese lower levels fresh fibres arise and pass direct to the muscles 
concerned. It is believed that there arc three relays of fibres between 
the cerebral cortex and the muscles, as described below. The motor 
cortical area lies in the frontal lobe of the brain on each side just anterior 
to the fissure of Rolando (see Fig. 30). The motor fibres converge ond pass 
through the genu and anterior twodhinls of the posterior hmb of the 
internal capsule of tlic brain. This is tlic portion of white matter wliich 
lies between the caudate nucleus and optic tlialomus on its inner side, 
and the lenticular nucleus on its outer side. It will be noticed (see 
Fig. 10) that in tlie convergent movement the fibres for the leg cross 
those of the arm and come to lie posteriorly, w hcrcus Uic face fibres also 
cross the arm ones to become anterior, the arm libres being situated 
centrally. Tlic order of fibres in the hitcmal capsule is therefore, from 
before backwards, face, arm, leg. 

The upper motor nciuoncs emerge from the internal capsule and run 
through Uic mid-brain, pons and medulla, near the ventral surface, in a 
bundle called the pyramid. Certain cranial motor ncr\-es have their 
cells of origin in this part of the brain. Thus the nucleus of the III 
ncr\’c lies at tlie level of the sujicrior coriwro quadrigemina (sec 
Fig. 33), and Uiat of Uic IV ncr>-c in the region of the inferior corpora 
quadrigemina (see Fig. 34). The motor nucleus of the V nerve is in 
the middle of the pons, and the VI ond VTI nuclei in the lower part of 
the pons. The IX, X, XI ond XII uudei are in the medulla (see 
Fig. 44). It will be noticed Uiat witli the exception of the III and IV 
nerves, the cranial nerves pass to tlie same side of the body os that on 
ivhicli their nuclei arc situated. Decussation of certain fibres occurs 
with the III nerve and total decussation in tlic cose of the IV nerve, 
so that tlie nucleus of tlic IV oeivc situated on the right side of tlie 
brain supplies Uie left superior oblique muscle, and vice vend. There 
is a bilateral cortical innervation for oU the enmial nerves except tlie 
XII and tlic {vxrt of the VII nerve which supplies the lo« cr juut of 
tlie face. As the upper neurones, which constitute Uic pyramidal tract, 
pass down tlirougli the mid-brain, |»nJ and medulla, they give oil 



278 


TUE NERVOUS SYSTEM 


fibres which cross the tnid line and end in arborisations m grey matter 
from which the second relay connects with the dendntes of the motor 
cranial nerve nuclei 

On tracing the pyramidal tract still lower, there is, at the level of 
the lower part of the medulla a decussation affecting 90% of tlie 
filires The fibres after decussation are known as the crossed pyramidal 
tract, and they run down the spinal cord in the lateral regions (see 



STIUATUM - CAUO^TE AND LENTICUI^fi 
H<JCL£I 

LENTICULAFC NUCteUS - QLOaUS f^LUOUS ANO 
PUTAMSN 


I m in DiACEAvi sagnisa the InrEaxAi. Caksiox Ccuipit? itcamror 

tig -0) The 10% of fibres wluch liave not decussated form tlie 
direct pyramidal tract and pass down the antenor part of the cord 
near the median fissureasfar as the lower cervical or mid thoraac region 
(sec Fig -0) The fibres of th^ crossed pyramidal tract are connected 
with postenor horn cells and Uien by a second relay with the motor 
cells in tlie anterior horn of the grey matter of the spinal cord These 
arc the cells of origin of the lower motor neurones from which nerve 
fibres proceed direct to the skeletal muscles The upper motor neurones 
m the direct pyramidal tracts cross the mid line ui the antenor white 
commissure of the cord and terminate around posterior horn cells 
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They are couneeted by a second relay with anterior horn cells. There 
are thus tliree relays bet^veen tl»e cerebral cortex and the muscles, the 
upper motor neurones, the intermediate neurones, and tlic lower motor 
neurones. 

The Extra-pyramidal Motor Tracts. (The striato-spinal motor 
system.) These tracts convey involuntary motor impulses from various 
ganglia in the brain to intermediate relay stations, or to the anterior 
horn cells of the cord. They are concerned wth automatic actions and 
are an older motor system than is the pyramidal one. They function 
in infants before the pyramidal system is capable of so doing. The 
most important of these tracts are : — 

l.-TAe Yesitbulo-spinal Tract. Tlie fibres arise in the lateral 



vestibular nucleus of the YIIl nerve (Deiters* nucleus) in the lower 
part of the pons and run do^vn the antcro^Iatcral part of the medulla 
and cord to end around anterior liom cells on the same side of the 
cord {see Fig. SH). 

2. 2'Ac Tectospinal Tract This tract arises in the mid-brain at the 
level of the superior corpora quadrigemina, and, after crossing in 
Jlcjmcrt’s or the fountain decussation, it passes down the cord in the 
anterior longitudinal buntllc to end around anterior horn cells. It 
conveys impulses to the voluntary muscles (eye protection movements) 
os the result of stimuli from the eyes which have passed to the calcarine 
Assure and thence to the suiwrior corpora quadrigemina (sec Fig. 32). 

3. The CcnMlO'Tvhral Tract, The fibres arise in the lateni! lolic 
of tlic ccrcl«llum, and p-ass by the superior ecrcbcllar pctlunclc to the 
rctl nucleus of the opjiositc side (see Fig. 31). 
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4 The StnatonihT<d Trait (Ihe large celled palbdal system) 
The fibres arise in the globus pallidus of the lenticular nucleus and run 
to the red nucleus on the same side of the brain The unpulses arc 
concerned with emotional and associated inov ements 

5 The Small celled Neo slnate System Fibres pass from the 
caudate nucleus and the putamen. of the lenticular nucleus to the 
globus pailidus They exert an inhibitory uiHuencc over the motor 
impulses ansing in tKe large celled pallidal system 

0 The Jlubrch-spinal Tract The fibres arise m the red nucleus, 
which IS situated in the mid brain at the level of the superior corpora 
quadngemma The fibres immediately decussate and pass down the 
opposite side through the pons and medulla and antero lateral part of 
tlie cord to end around anterior hom cells They convey impulses for 
group movements (see tig 31) 

Upper Motor Neurone Lesions Irritative lesions cause convuilsivc 
movements of the voluntary muscles 

Paralytic lesions result m paralysis of voluntary movement with 
spasticity, increase of deep reflexes, ankle and patellar clonus, and an 
extensor plantar response Tlie electrical reactions are normal, and 
wasting is slight When the upper motor neurones ansmg in the 
cerebral cortex are put out of action, the extra pyramidal motor tracts 
ansing m the basal ganglia may show symptoms of uncontrolled activity, 
which are known as release * symptoms Vanous involuntary 
movemenU then ensue, such os arc seen clinically m athetosis following 
a hemiplegia 

£ztra*pyrami(lal Motor Neurone Lesions Lesions of Uie targe 
celled pallidal system (globus pallidus) as occur in i>aral>'5is agitans and 
progressive lenticular Jcgencr'ition cause h>pcrtonus of muscles, 
tremors and disturbance of automatic movements Lesions of the 
small celled neo-striate s>'stcm produce atbetoid or choreic movements 
Lower motor neurone lesions result m vreakness of muscles, wasting, 
h^potonus, absence of the deep reflexes and a reaction of degeneration 

The Sensory Path from the Penpfacry to the Srom 2 The Spinal 
A erces In the spmal motor nerv es about 40% of the fibres arc afferent, 
conveying sensations vthich are known as proprioceptive or kinicsthetic, 
from the muscles, tendons, joints and periosteum Their cells of ongm 
arc situated m the posterior root ganglia The spinal sensory nerves 
convey impulses of pom, touch and temperature from the skin These 
are called exteroceptive nnputees Snteroceptive mipufses pass from 
the viscera by various spmal nerve root^ and connect with cells m the 
lateral hom of the grey matter of the cord The following impulses 
enter the spinal cord by vanous postenor toot fibres (sec Fig ^1) 

1 Touch (deep cutaneous], and discnnunation of the points of a compass 

2 ^luscle sense, as ev idcnccd by judging the differences in weight , 
stercognosjs or judging the nature of objects by Iiehng tlicm , deep 
pressure pain, tendon sense, joint sense, bone vibration sense and 
the knowledge of the position of the limb in space 3 and 1 Aluscle 
tonus, equilibrium and co-ordination 5 Cutaneous pain and tempera 
tuic 0 Localised touch 7 Direct cutaneous — muscle reflex path. 
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the mesial QUet, to the antero lateral nucleus of the optic thalamus 
hrom the optic thalamus some impulses pass by a third relay to the 
sensor> cerebral cortex in the posterior central gyrus behind the 
Rolandic fissure Other fibres pass from the graede and cuncate nuclei 
to tlie cerebellimi by the supcificial and deep arcuate fibres wluch run 
into the inferior cerebellar peduncle (see Fig 31) 

Impuhes 3 and 4 Muscle tonus sensations and impulses for main 
taming equiUbnum relay first in Clarke’s column near the posterior 



Fig 22 DiAosau suoniNo tqc SENbonY Patu 

/^itrres ia PoaUnor Root— 

1 & 2 Kwzsthctic 
S&'i. Equiiibniun 

5 & 0 Psia Tempcratuiv luul some touch sensations 

horn of grey matter Tlie second re/ay of iTfircs comers the impufscs 
either to the direct cerebellartractof Flechsig (posterior spmo cerebellar 
tract) on Uie same side, or cross the mid Ime in the grey or the anterior 
wlute commissure to the indirect cerebellar tract of Gowers (anterior 
spino cerebellar tract) on the other side The direct cerebellar tract 
con\e>s the impulses to tlie cerebellum on the same side by the inferior 
cerebellar {>eduncle, whereas the indirect cerebellar tract decussates 
higher up (see p 351) and passes to the cerebellum by the superior 
cerebellar peduncle, on the same side as that on which the impulses 
entered the cord » 

Impulses 5 and 0 Sensations of pain and temperature enter the cord 
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by the posterior root and relay in the substantia gelatinosa Rolandi. 
The second relay conveys the impulses to the opposite side of the cord 
tlirough the anterior wliite commissure and they then ascend in the 
iateral part of the spino-thalamic tract. This joins the mesial fillet and 
runs to the antero>Iateral nucleus of the thalamus. Some of the 
impulses are then carried by a third reky to the sensory part of the 
cerebral cortex (the post-central gyrus, the superior parietal lobule, the 
supramarginal and angular gyri), and others pass to the mesial tlmlomic 
nucleus (the essential thalamic organ) where tliey give rise to sensations 
of pleasure and pain. The fibres conveying the highly localised sense of 
touch also relay in the substantia gelatinosa Rolandi. The second relay 
crosses the mid-line in the anterior white commissure and ascends in 
the anterior part of thespino-tlialamic tract. These fibres join the mesial 
fillet, and terminate in the optic thalamus. A final relay conveys tlie 
impulses to the sensory part of the cerebral cortex. 

The Cranial Nerves (see p. 35G). The Sensory fibres from tlic V, 
VII, IX aiid X nerves also join the filleL 

The Cerebellar Connections (see p. 351). 


Ner\’ous Disease Case Sheet 
Name. Age. Sex. M.S.W. 

Family history of nervous diseases. 

Previous history. ^ 

Uistory of present illness. Date of onset 
Mode of onset. 

General condition. Pubc. Temperature. ^ 

Respirations. Urine. Blood (cell count and W.R.). Cercbralion. 
Speech. 

Cranial Nerves. I. 

•II. 

III. IV. VI. 

V. Motor. Sensory. 

VII. Motor. Sensory. 

VIII. 

fX. X. and accessory parC oCXl, J/oiar. Seasscy* 

XL Spinal part 

XIL 

Spinal Motor Nerves, (a) Power of muscles. 

(6) Wasting or hyi>ertrophy of muscles. 

(c) Tone of muscles. 

(J) Tremors, iibnllatious, spasms or convulsions. 

Spinal Sensory Ncr%'cs. (n) Tactile discrimination (compass test). 
(6) Muscle sense. 

(c) Stcreognostlc sense. 

(d) Muscle oiul tendon pressure sense. 






'■CffWKATOK. 

CUTANCOUS 

‘'POiOfieAl, 

'"mTZJi/iAL OAPHtMOUS 


^UntMAL ZAPHSMOUS 
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(e) Joint sense. 

(/) Vibration sense. 

(g) Pam, temperature and light toucli. 

(ft) Subjectue sensation. , 

The Reflexes, (a) Superficial, 

1 Conjunctival (V). 

2 Palatal (IX and XJ. 
a Pharyngeal (IX). 

4 Epigastno (Th, 7-9) 

5 Abdominal (Th 0-12). 

G Crcinastcnc (L 1 and 2). 

7 Plantar (S 1 and 2). 

(£i) Deep. 

\ Pupil (II and III). 

2. Jaw jerk (V) 

3 Biceps (C 0 and 0) 

4, Triceps (C 0 and 7). 

5 Supinator (C 7 and 8) 

0 Knee jerk and clonus (L 2-4) 

7. Ankle jerk and clonus (S 1 and 2). 

(c) Visceral. 

1 The bladder 
2. The rectum 

Co-ordination (a) The upper limbs 
(6) The lower limbs. 

Trophic Changes, (a) Skin 
{b) Bones and joints. 

Gait 

Electrical Reactions 
Lumbar Puncture. 

Site of Lesion. 

Additional notes on the examinabon of the ncnous system : — The 
chief segmental nerve supply for some of the important muscles is as 
fuUoMs C i. Diaphragm. Trapezius C 5 Supraspinatus. Infra- 
spinatus Biceps. Deltoid C6 Pronators of forearm Latissmius dorsi. 
C 7. Triceps Extuisors of wnst and fingers C 8. Flexors of wnst and 
fingers. Th. 1. Intnosie muscles of the (land. Th. 2-10 Intercostals. 
Th. 7-12. Abdominal ivall muscles. L I Quadratus luraborum. L .9. 
Adductors of thigli. Iliopsoas L 4. Extensors of knee and abductors 
of thigh. L 5. Flexors of knee. S 1. Glutei and calf muscles. S 2. 
Anterior tibial muscles. Pcronei. Intrmsic muscles of foot. S Sand 4. 
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Pelvic muscles. The cutaneous peripheral nenx and nerve root areas 
are illustrated in Fig. 23. 

Co-Kirdination. (a) Upper limbs. This is tested by the ability to 
pick up small objects, and to touch the tip of the nose, with the eyes 
shut. 


(i) Low;er limbs. Romberg’s sign. The patient cannot stand \vith 
the feet together and eyes closed. Co-ordination is tested also by asking 
the patient wliile lying do^vn to touch Avith his toe an object held near 
it, or to touch liis knee ^Titb the opposite heel. 

(e) Past-pointing. This test U described on p. 373. 

Trophic Changes. Skin, e.g., glossy sku), perforating ulcers, painless 
^?hitIows, herpes zoster, bed sores, leucodcrma, and increased sweating. 
Bones and joints, e.g., facial hemiatrophy or heinihypcrtrophy, inequality 
of the two halves of tlie body, orthropatbics. 

The Gait Spastic, ataxic, cerebellar, scissors, high stepping, 
reeling, festinating, hysterical, etc. 

The Electrical Reactions. The stimulus is applied at the motor 
point where the ners-e enters Uie muscle. Normally muscle directly ‘ 
stimulated responds to the make and break of a galvanic current, but 
not to a faradic stimulatiou. If tlic muscle is stimulated through the 
nerve at the motor point, it normally responds to faradisation anil also 
to the make and break of the galvanic current. 

Ileaction o/Degerieration. The muscle, when stimulated at the motor 
point, docs uot respond to faradic stimulation owing to nerve degenera- 
tion, and the response to galvanism Is modified so tliat it is sluggish, or 
the anodal closure contraction Is greater than the katliodal closure 
contraction, U., A.C.C. 7 K.C.C. Normally the reverse is the ease. 

Lumbar Puncture. Normal cercbro-spjnal lluid: Pressure 150 mm. 
H,0. Cells 1 to 3 tnononudeats per cmm. Protein 0 015 to 0 03%. 
Urea and non-prolcin nitrogen IS to 30 mg., chlorides 700 to 750 rog.. 


sugar 70 to 100 rog. per 100 c.c. 

Lipiodol Examination. Ry injecting Lipiodol into the cisterna 
magna or into Ujc theca by lumbar puncture the site of the spinal cord 
obstruction can bo visualised by X-ray examinations. 

In the diagnosis and localisation of intracranial tumours certain 
other investigations may be required. These include : — 

Radiography. The skull nrost be X-rayed from several angles. 
Ry tills means information is obtained ns regards the size and shape 
of the skull, the presence of bossing, the Iwny texture, the presence of 
fracture, the state of the sutures, the prc-scnce of erosion of the dorsum 
sellse or cUnoid processes, the vascular markings, the presence of abnormal 
or normal calcifications and the size of the optic foramina, etc. 

Ventriculography (see p. 318). 

Encephalography (see p. 318). 

Angiography. Thott>lrast(8 to I0mib}arc injected into the internal 
carotid artcr>% and X-ray films of the skuU arc taken during the injection 
and 3 seconds Ucr. This mctliod, which is uot without dancer owine 
to Uic toxic nature of thomtrast, assists in the dugnosu of aneurj-sms 
•and malignant ghoiius. 
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Electro encephalography Changes ui electric potential arising in 
the cerebral cortex can be demonstrated witli electrodes applied to tlic 
scalp The normal electro encephalogram shows clnractenstically 

MORUAi. 


OftiNOMAL PtTtMAU PS«HOMCffO« 

rm'fifW 

lio S-l NonMAL ELeCTnO aSCLPlULOGUAM AND TVPnS OP IN CFItarSY 

Lss'nux Jo u Iffirr Med Auoeu 

small alpha waves \Vitli a cerebral tumour or abscess and in epilepsy 
abnormal wa\cs may be seen (see tig 2-t and pp 311 331) 

>tENINGITi5 

Definition Inflammation of tlie meninges 

1 aneiies 1 PaehyimningUts is inflammation of the dura mater 
This IS often secondary to disease or injury of Uie bone, such as spinal 
caries or a fractured skull lliemorrliagic pachymeningitis is met vrith 
m general paralysis of tlie insane (see p 302) In chronic alcoholism 
and senile dementia it probabi) results from sliglit injuries to the skull 
not noticed by the patient Pachymeningitis cerv icolis hyjicrtrophica 
may be due to syphilis (see p 387) and less frei^uently to tuberculosis 

2 Leptomemtigitts implies inflammation of the pia araclinoid 
There is often also ependymttis or mflaiumation of the lining mcmbr'inc 
of the cerebral ventricles Leptomeningitis is usually due to invasion 
of tbe cerebrospinal fluid by microorganisms such as the "Mjeo 
bacterium tuberculosis (B tuberculosis), the Iveisscrjn meningitidis 
(memngococcus) Diplococcus piicumomx (pneumococcus) the strepto 
coccus the stapliylococcus, the Neisseria gonorrhoea (gonococcus) the 
Bacterium typhosum (U t^'pliosus) the Bacterium commune (13 coll) 
the Treponema pallidum and possibly the Ilxmophilus inllueiizse and 
the Diplococcus rheuniaticus Aseptic meningitis and serous meningitis 
are dso described 

} Arachnoidiltf is inflammation of tlie layers of the arachnoid, 
with cjst formation 

Tuberculous Meningitis 
(Bastlar Sletiitigtlis) 

Etiology The disease is caused by the Aljcobacterium tuberculosis 
(B tuberculosis) 73% being of tlie human and of tbe bovine type 
Predisposing causes 1 Age Usuilly children between the ages of 
d and 0 Adults may be olfccfcd 2 Sex Equal incidence 

Pathology The organisms are usually earned to the meninges by 
the blood stream from a tubcrcubus gland in Uie chest or abdomen In 
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some cases the meningitis is secondary to tuberculous lesions in the 
lungs, bones, joints, skin or genito-urinary organs. Rxirely the menin- 
gitis is due to a direct spread from a tuberculous focus in the brain. An 
operation on a tuberculous joint may cause a generalisation of the 
tuberculous infection wth resultant meningitis. At autopsy there is- 
inflammation of the pia at the base of the brain, especially in tlie inter- 
peduncular space, the Sylvian fissure, and optic chiasma. Minute 
tubercles may be seen on the pia or on tlie branches of the middle 
cerebral, anterior and posterior perforating arteries. The cerebral 
convolutions are somewhat flattened, the brain substance softened, 
and the ventricles contain an excess of ccrebro-spinal fluid producing a 
moderate degree of hydrocephalus. Minute tubercles may be found in 
other parts of the body, such as the lungs, liver and spleen, if a condition 
of miliary tuberculosis exists. 

Clinical Findings. The patient is often a child of about 3 years of 
age. In some cases there is a history of a blow on the bead some weeks 
previously or of a recent attack of measles or of ^vhooping•cougll. Often 
the patient bos been apparently in good health, but for a few weeks 
previously has become listless and iirttablc, ^^'ith hcadaclie, loss of 
appetite, slight temperature and loss of weight The first sjTnptom 
noted may be a convulsion. In adults tuberculous mcningitU may be a 
terminal complication of pulmonary tuberculosis. 

On Examinaiion ; In t.hc early stages the patient is usually rather 
irritable, restless and docs not like being c.xamincd, drawing up the bed- 
clothes over himself. He may cry out from time to time (*' hydroceplialio 
cry ’’) and is easily startled by noises. He lies on his side with the knees 
drawn up. Twitching of various muscles may be seen and there may 
be photophobia. The only signs of on oi^anic lesion which may be 
found arc strabismus, due usually to weakness of the external rectus 
muscle, ptosis and some rigidity of the neck and back muscles. The 
pupils ore rather small and the cliild may grind his teeth. Flexion of 
the hip witli the knee extended is resisted (Kcrnig*s sign) and similarly 
extension of the shoulder with the elbow extended may cause pain 
(Bikelc’s sign). Flexion of the neck causes ficxion of one or both hips 
'ond knees (Drudzinski’s sign). The temperature is raised to 101* or 
F., awdihe jvulse is Iieqwewt, such as 100 Vo 120. The aUvVowitn is 
railicr scaphoid, the bowels are constipated and vomiting occurs apart 
from t-nl'ing food (berebra! vomiting). The deep reflexes are usually 
exaggerated. This is the stage of irritation. 

A few days later a stage of compression may be reached. The patient 
is now definitely drowsy or comatose, but localised or general muscular 
conimlsions may be seen, with irregular fnci.'U contractions. There U 
more marked head retraclion but the back b rarely arched. Tlie pupils 
arc dilated and often unc<iual, and tlie{>aticnt may complain ofdifiicuUy 
in reading. In infants Ujc anterior fontanale may bulge. Oplie neuritis 
and less often choroidal tubercles may be found on ophtlialmoscopic 
examination. The pulse is slower and prenuturc systoles may be 
noted, the temperature is often lower, about QO* in the evenings. 
Vomiting usually ceases during this stage. Later still, a paralytic stage 
■licsorrt Msciaic. >0 
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ma> be reached with incouUnence of fieces and urme and a low tempera 
tore Vormtmg may now recur The pulse tends to be more firequent 
and IS often very rapid shortly before the end Just before deatli 
the temperature may rise to 106“ P or higher The pupils are dilated 
and do not react to hght The antenor fontanelle now becomes flat 
The child hes on hi3 back with the legs extended The abdommal 
and deep reflexes are abolished In many cases it is not possible to 
dillcrenliate these stages The ccrebro spmal fluid The fluid is imdcr 
pressure clear or slightly turbid On standmg a line coagulum often 
forms Tubercle ba^li may be found in the majority of cases m the 
coigulum Lymphocytes are present m excess, up to 400 or more per 
emm In the early stages howeier, SO or 60% of the cells may be 



pel) morphonuclcars There is an excess of protein and the Nonne Apelt 
test for globuhn is positive Sugar is diminished to 15 or 20 mg jier 
100 c c and the clilondes are reduced to COO or 050 mg 'per 100 c c 
The Lange test shows a nicningitie curie {see Fig 25) The blood 
A leucocj^sis of about 12 000 per c mm may be present. 

Differential Diagnosis In the early stages the illness may be 
mistaken for influenza or gostntis Thus headache vomiting drowsi 
ness, fever and convulsions may all occur in gastto ententis Apical 
pneumonia m a cluld nia> at the onset closely simulate meningitis In 
mcnuigism there are symptoms and signs of meningitis, although the 
results of lumbar puncture show no abnormahty The prolonged fever 
may suggest typhoid fever The nervous symptoms may be confused 
with pohoenccpbahtis or wjth cnccpliolitis letliargica. A cerebral 
tumour or abscess may be confused n/tli tuberculous meningitis, but 
in the former optic ncuntis is usually severe and cramal nerve palsies 
are not so apparent. If tlie {xiticat is comatose, other causes of coma 
sucli as diabetes mdhtus and urauma must be excluded Tlie diagnosis 
of meningitis is established by the results of lumbar puncture, winch 
also d|^*a« ate other v anetics of menuigitis 
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stage may be followed about a week later by convalescence, the headache 
and rigidity passing olt and the temperature falling to normal, or there 
may be a more prolonged chronic stage. 

The Chronic Stage : The chief clinical features are marked wasting 
despite a good appetite, vomiting, rigidity, muscular twitcliings, hydro- 
cephalus, dementia, convulsions, strabismus, nerve deafness, ptosis and 
at times facial paralysis. There is often incontinence of urine and fa?ces. 
The cerefaro-spinal fluid at tliis stage may show the characteristics of 
Froin’s syndrome, if spinal block develops above. The fluid obtained 
by lumbar puncture hdow the block is clear and faintly yellow (xantho- 
chromia). Such a stage may last for 2 to 3 months and the patient may 
then die or gradually recover. 

Varieties .* 1. Chronic meningococcal septicmmla without menin- 
gitis : The chief clinical features are recurrent attacks of fever, rigors, 
and small crops of petcchi^e seen especially on the lower parts of the 
legs, the dorsum of the feet, and the hands. Tite condition can only he 
diagnosed by blood culture. 2 . Fulminating : Death may occur in a 
few hours or days, the mind remaining clear in the suprarenal type, 
and the patient being stuporose and later comatose in the encephalitic 
type. 3. JIdd or ambulatory; Characterised by short but severe 
occipital headache, slight pyrexia and perhaps labial herpes. 4. 
Posterior basic meningitis of infants: This may be epidemic or 
sporadic. The onset may be insidious, but is often sudden with con- 
vulsions and vomiting followed by head retraction, with opisthotonus. 
The disease soon passes into the chronic stage with wasting, hydro- 
cephalus and blindness due to cortical lesions. The liands and feet 
may show the characteristic attitude of tetany. Lumbar puncture 
usually is dry ” owing to blocking of the foramina of Magcndie and 
Luscldu. Puncture of the ventrides shows turbid fluid containing 
meningococci. The disease is usually fatal in 1 or 2 montlis, but 
recovery may occur, the child being often mentally deficient or blind. 

Differential Diagnosis. Ccrcbro-spinal fever must be diagnosed from 
other causes of convulsions in infants, such os rickets, gastroiotestinal 
disturbances, or the onset of the infectious fevers. 

If there arc no meningeal symptoms other causes of continuous 
temperature must be excluded, such os typhoid fever, influenza or 
pneumonia. TiVie presence oi a ■purporie rsisi and loWtrViio symp l oms 
may surest purpura rheiunatica, and a sudden onset with rash may be 
mistaken for typhus fever. ^Vhen meningeal symptoms are present it ‘ 
must be diagnosed from meningism, other varieties of meningitis, 
polioencephalitis, encepliolitis Ictbargica and cerebral tumour. Other 
causes of coma must also be cxduded. Exonrination of the cerebro- 
spinal fluid establbhcs the diagnosis. 

Course and Complications, llecrudescencc of symptoms during Ibe 
febrile period which was formerly cominou, is now very rare if adequate 
sulphonnmidc treatment is given, llelopscs after an ap>Texiai interval 
arc rare. 

Complications Include blindness, which may be central or due to 
suppuration In the eye, nerve deafness and hydrocephalus, hemiplegia. 



204 THE NERVOUS SYSTEM 

monoplegia, paraplegia, spastic ataxia, bronchopncumoma and arthritis 
wth or without cltusion Acute haemorrhagic nephritis may be the 
initial symptom Sequeltc mclude lieadachcs, mental instability and 
pains in the back. 

Prognosis This has been much improscd by chemotherapy, the 
mortahty being lowered to about 5% 

Treatment. Prophylactic In an epidemic, especially amongst 
troops, the beds should be spaced out to at least 30 inches Tents should 
not be overcrowded and adequate ventilation ensured Carriers axe so 
numerous that tlicy cannot be dealt with effectively Garglmg, spraymg 
or other local treatments to the nose and throat are useless and may 
be harmful 

isolation Pcrioi, The patient should be isolated until he has 
recov ered, and the sw ah from tlie naso pharynx shows no meningococci 

Curative Tlie patient should be put to bed in a well ventilated 
room The skui is tepid sponged twice a day and all pressure pomts 
protected by air rmgs A water bed may be necessary Diet Nasal 
feedmg may be required, but the patient can usually swallow fluids 
The bowels should be kept open daily with laxatives such as cascara 
sagrada Enciiiata may be necessary The abdomen should always be 
exammed to see if there is retention of urme and, if so, a catheter used 
Drugs For the headache, insomma and pains, aspirin gr 5 to 10 1 d s , 
bromidcsgr 10 1 d s , parddehyde m 120to210atn]gbtDranui]ectioa 
of moTphiii sulph gt i or hjoscin hydrobrom gr 1/200 may be 
necessary Icc nny be applied to the shaved head and hot baths used 
to ease the pain in the back 

Lumbar puncture relieves headache and tends to prevent hydro* 
ccphalus It IS required for 2 to 3 days in a few cases to reheve pressure 
symptoms Frequently it is only necessary at the begmnmg and end 
of the treatment in order to establish the diagnosis and to ascertain 
that the fluid has returned to normaL Sulphanilamidc, Sulpliapyndme 
(^L &, B 693) and Sulphathiazolc (M &. B 760) liave replaced the use 
of meningococcus antitovm, except in very acute cases vyhen they are 
used together All these sulphonamidcs give equally good results but 
Sulphathiazole is the least toxic Tlie daily dose in accordance with 
the age of the patient, is 0 to 3 years, 3 G , 2 to 5 years, 4 5 G , 5 to 
10 years, 0 G , 10 to IS years, 7 5 G , over 15 years 0 G The daily 
amount is divided into sl\ equal portions ond given every 4 hours by 
day and night the patient being wakened if necessary Tlus dosage is 
mauitaiucd for 2 to 3 days then reduced to § for 2 days and to ^ for 
2 days Ihc drug has little effect after 0 days, and should then he 
discontinued Ihc total amount given to an adult is between 45 and 
55 G With adults the first 2 doses may be increased to a maximum 
of 2 G , but each subsequent dose sliould not exceed 1 5 G In very 
acute eases SiiliiiuipyTidine or Sulphathiazolc should be given mtra 
venously for the first 2 doses For on adult 26 or 40 mils of a 5% 
solution of the sodium salt arc mjcctcd mtravenously , and for a y oung 
eluld or mfant 10 mils. The injection may be made into the external 
jugular vein m infants The drug should not be given mtrathccally 
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or intramuscularly. Subsequently the drug is given crushed and 
suspended in -water by mouth or by nasal or pharyngeal tube if the 
patient cannot swallow. Sufficient fluid must be given by mouth, or 
parcnterally, using normal saline, to prevent or relieve dehydration. 
In infants the saline may be injected intra-pcritoncally. If antitoxin 
is required, 60 mils for a child, and 120 mils for an adult diluted with 
an equal volume of warm normal saline arc injected intravenously. 

Septic Meningitis 

{Pyogenic or Suppurative Meningitis) 

Etiology. Septic meningitis may be due to infection with the 
streptococcus, staphylococcus, the Neisseria gonorriicea (gonococcus), 
or possibly the Haimoplulus influcnzsc or coliform organisms such as the 
Bacterium alkaligenes. It may follow a direct spread of infection from 
otitis media, cranial sinusitis, mastoiditis or a cerebral abscess. In 
other cases it is secondary* to scptica:nua. 

Pathology. A purulent infiltration of tlie meninges covers the 
vertex, and less often the hose of tlie brain. The ventricles of tlie brain 
may be distended. 

Clinical Findings. The symptoms and signs resemble those 
described above for other forms of meningitis, such as tuberculous 
or meningococcal. Thus tlicrc is headache, vomiting and usually 
constipation. 

On Examination : The temperature is raised to 101^ F. or higher, 
the pulse being about 90 or 100, and often irregular owing to premature 
systoles. There is irritability and some rigidity of the neck and back 
muscles. There may also be strabismus and unequal pupils. The 
patient is often delirious and rigors may occur. Ibe blood : There is a 
Icucocytosis of about 12,000 to 20,000 per c.mm. The ccrebro^spinol 
fluid : This is turbid and under incraised tension. Tliere is an excess of 
leucocytes and the causative organism is present. The protein is 
increased, but tl\c sugar content is normal. ' 

Differential Diagnosb. The presence of meningitb and its type is 
determined by tlie results of lumbar puncture. 

Course and Complications. The disease is rapidly progressive. 

Prognosb. Death often occurs in 2 to 3 day's, but in some cases 
recovery has been recorded, and the prognosis has been improved by 
chcmotlierapy. 

Treatment The general treatment is os described above for 
tuberculous and mcuingococcal meningitis (see pji. 291, 29-1). The 
appropriate sulpUonaimdc preparation should be administered ; Sulpha- 
nilamidc for stoeptococcal and Sulpliathiazolc for staphylococcal and 
gonococcal infections. The method is described on p. 291. Lumbar 
puncture should be iicrforracd to relieve iicadachc. 

Pneumococcal Meningitb 

Etiology. The Diplococcus pneumonia; (pneumococcus) is the 
causative organism. A primary form is described in w Inch the meninges 
are first affected, but meningitb is tisually secondary to pneumonia. 



290 


THE NERVOVS SYSTEM 


cmpjcnm or jjericarditis, the organisms being cjimcd in the blood 
stream. Direct spread may occur from a pneumococcal otitis media. 

Clinical Findings. The clmical picture closely resembles that of 
septic meningitis (see p. 295). There is headache, vomitmg, constipation, 
fever, nedc ngidity and often convulsions, with a terminal stage of 
coma The cerebro spinal fluid This is turbid and under mcreased 
pressure. An excess of leucocytes is present, with pneumococci. The 
protem is mcreased, but the sugar content is normal or shghtly reduced. 

Differential Diagnosis. The diagnosis is established by the results 
of lumbar puncture. 

Course and Complications. The disease is usually quickly 
progressiv e. 

Prognosis. Death may occur in 21 hours or be delayed for a few 
da> s The prognosis has been unproved by sulpbonamide treatment. 

Treatment. Sulpliapyridine (3f i B. 693) has replaced the use of 
serum. The uutml dose should be high and the subsequent doses 
sufllaent to maintam a concentration of 10 to 15 mg per 100 c c. m 
the cerebro spinal fluid. Very young mfants are given 1 to 3 G , and 
older children and adults 0 to 12 G by mouth, as on imtial dose. This 
IS followed by a quarter of the initial dose every six hours until the 
patient seems entirely well clinically, and several successive cultures 
of the cerebro spinal fluid ore sterile This dose should not be reduced 
until the temperature has been normal for a week, and half tbe amount 
IS then given for several da>s. If tbe patient cannot swallow, the drug 
can be adxmmstercd through a nasal tube. In all cases of pneumococcal 
meningitis an intravenous mjeetton of a 5% solution of Sodium Sulpha- 
pyndino is also given every six hours, the llrst dose being on the ^sis 
of 0 1 6 per kg body weight, and subsequent doses of 0 03 G. per kg. 
body weight until two successive cultures of the cercbro>spmal fluid 
are sterile. The general treatment is as described for tuberculous or 
mcmngococcal meningitis (see pp 291, 294) 

Acute Aseptic Meningitis 
{AcuU Benign or Lymphocytu MenxngUu) 

Deflnibon. A meningitis of acute onset with a favourable course, 
in winch the ccrehro-spmal fluid is sterile 

Etiology, Tlie cause is unknown, but a virus infection has been 
postulated in some coses The condition is probably allied to acute 
idiopathic benign serous meningitis 

Clinical Findings. The patient may be a child or adult, ^e, is 
suddenly taken ill with iicadadie (usually occipital), vomiting, s tiffn ess 
of tbe neck, pains m the neck and limbs, and insomma. The mmd 
remains clear 

On Examitwlion There is some ngulity of the neck and back, 
Kcmig’s and Brudzinski’s signs are present There may be nystagmus 
and a squint, 'flie temperature is raised to about 100® or 101® F., and 
the pulse IS about 60 to 90 Ophthalmoscopic examination often 
reveals swelling of the disc (papiUocdetna). At times a transient facial 
palsy may be observ cd. The ccrebso-spinal fluid , Tins is under increased 
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pressure, clear or slightly turbid. There is an increase of cells, usually 
of lymphocytes. In some cases the polymorphonuclear cells are first 
increased, and later in tlie illness there is an excess of lymphocytes. Tlie ' 
protein may be increased, but the sugar and cliloride content are 
normal. No organisms are present. 

Differential Diagnosis. The diagnosis is established by the course 
of the disease and the examination of the ccrcbro-spinal fluid. It is 
very liable to be mistaken for tuberculous meningitis until the cerebro* 
spinal fluid has been ex.ammed. 

Course and Complications.' The disease is of short duration, and 
there are no complications. 

Prognosis. The patient usually recovers in about 7 to 10 days. 

Treatment. No special treatnient is required beyond a lumbar 
puncture to establish tlie diagnosis. 

Acute Serous Meningitis 

DeSniUotu A meningitis in winch the ccechro-spinal fluid is under 
increased tension, but shows little or no other changes in its composition. 

Etiology. Serous meningitis may occur without any discoverable 
cause. The cases are probably the same os acute aseptic menuigitis. 
In other cases it is a complication of otitis media, cerebral abscess, 
chronic alcoholism {“ wet hrain,‘* see p. 748), or of encephalitis le tliargica. 

Clinical Findings. The clinical picture may simulate very closely 
that of tuberculous meningitis. There is lethargy, bead retraction, 
vomiting, headache, fever, ICtmig's sign, and papillcedema. The 
cercbrO'Spinal fluid is under increased tension, quite clear, and shows 
no excess of cells, a normal protein and sugar content, oud no organisms. 

In some cases an excess of lymphocytes or ;of polymorphonuclear cells 
is found in the fluid. 

Differential Diagnosis. The diagnosis is established by the results 
of lumbar puncture. 

Course and Complications. In the cases for whicli no cause is fomid 
the disease usually pursues a short and favourable course. 

Prognosis. This is good, apart from cases due to chronic alcoholism. 

TreatmcnL There is no special treatment, beyond the nursing 
required for any case of meningitis, and lumbar pimcturc. 

Meninglsm 

This is a condition in which there are signs and s3rmptoms of 
meningeal irritation, but live cerebro-sptnal fluid is normal and is nob 
under increased tension. It is probably due to the presence of toxins in 
the cerebro-spinal fluid. It may occur in apical pneumonia, especially 
in children. 


Arachnoiditis 

{McningUis Serosa Circumscripia) 

Arachnoiditis may result £rom trauma or infection, or it may be 
associated with diseases such os disseminated sclerosis, tabes dorsalis, 
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sjnugomyelia, and cerebral tumours, or it may occur as a sequela of 
leptomeningitis Cerebral arachnoiditis is often situated in the region 
of the cortex, the optic cluasma or in the posterior fossa. The symptoms 
and signs resemble those of cerebral tumour, as the arachnoiditis is 
cliaractensed by cyst formation Prunary optic atrophy may result 
from cluasmal aracliiioiditia Olittc hydrocephalus occurring in associa 
tion Mith middle ear infection is closely allied to arachnoiditis It is 
suggested that infection of tlie lateral smus leads to retrograde tlirom* 
bosis of tlie suj>erjor longitudinal sinus Absorption of the cerebro- 
spinal fluid through the arachnoid ■viUi is thereby blocked and hydro- 
cephalus results Treatment consists m repeated lumbar puncture. 
Spmal araclmoiditis gives rise to root pirns followed by varying degrees 
of paraplegia At operation a gush of fluid escapes from the arachnoid 
cyst, tlie arachnoid itself shomng very slight signs of in/lairunabon 


THE CEREBRUM 
Intracramal Aneurysms 

Pathology. Ihc following varieties are described and the order 
of frequency of their occurrence is 1 ArUrjosclerottc Degeneration 
occurs m the medii 2 Cotigenual These are thought to be due to 
weak spots in the muscle coat and ore met with especially on tlie base 
of the brain at the junction of the anterior cerebral and anterior com 
municatuig arteries They ore said to resemble a berry lianging f^om 
a stalk ^om the clinical standpoint Uiesc are of the greatest import- 
ance and by some authorities arc considered to occur most frequently 
3 InfecUte eviloltc or vujcotie These result from adhesion of an 
mfcctcd embolus to the mtima, and may occur in mfectiveenclocarditis 
or scpticonnia There is a tendency to rapid formation and rupture 
KlycoUc aneurysms arc often found on tlic middle ccrebril artery and 
occur cliiefly m young people Acute polyarteritis nodosa is another 
cause, the outer coat of the artery being first affected 4 SyphtUUc 
The basilar artery is chiefly affect^ Some authorities state that this 
kind of aneurysm does not occur 5 Traumatic Plus is usually of tlie 
arteno venous typi, and situated between tbe internal carotid artery 
and the cavernous sinus 

The aneurysms vary in size from that of a pin’s head to a fist, the 
average size being that of a pea They are usually situated near the 
base of the bram but may be deep in a hemisphere PIio inidtUe cerebral 
and tlie basilar arteries arc those most commonly affected. Rupture 
occurs in about 50% of all cases 

Clinical Findings Before rupture Tlierc are often no signs or 
symptoms before rupture occurs, but in some cases there is headache 
(usually homolateral), irritability, giddiness, tinnitus and nausea 
Papilloxlema may be present and a localised systolic murmur is some- 
times heard on listening to tlic skull over tlie aneurysm, especially m 
the artcrio venous type \ariabi]ity of signs from time to tune is n 
feature of unruptured intracranial aneurysms Other localising signs 
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may be present which vary with the artery affected : Internal carotid. 
This results in pressure on the HI» IV and VI and upi)er division of V 
nerves, with partial or complete internal and external ophthalmoplegia 
and pain or sensory loss over the forehead and eye. Pressure further 
forward on the optic path may result in hemianopia and optic atrophy. 
Non-pulsating exophthalmos may also occur. Middle cerebral. There 
may be Jacksonian fits and hemiplegia or monoplegia. Anterior 
cerebral and anterior communicating. The signs may resemble those 
of a frontal lobe mmour (see p. 311). Vertebral. The syndrome pro- 
duced may resemble that of thrombosis of the posterior inferior cerebellar 
artery (see p. 355). Baeilar. The HI, V, VI, VII or VIII nerves may 
be affected, or there may be pressure on the pituitary. Arterio-venous 
aneuiysin of the internal carotid artery and cavernous sinus. This is a 
cause of pulsating exophthalmos. 

At rupture. ^Vhcn rupture occurs the sj^uptoins are usually those of 
saharaeimoid hainiorrhage (see p. 302), but at times the harmorrliage is 
intracerebral, 

Di^erentiol Diagnosis. Intracranial aneurysms are not usually 
diagnosed before rupture, but should be thought of when there are 
symptoms of a cerebral tumour or of involvement of the III, IV, V 
and VI nerves. When rupture occurs and blood is found in tlie cerebro- 
spinal fluid other causes of cerebral hxmorrliagc have to be considered, 
such as hxniorrUagc into a gUoina. The skull should be X-rayed, for 
in some instances the calciftcd aneurysm is revealed. The shadow 
may be as large as a walnut, .tllbl describes an almost closed circle 
shadow, but only a portion of the arc, or several arcs of circles may be 
shown. 

Prognosis. Death occurs in about half the cases which bleed. 

Treatment Xlest in bed Is essential, and in some cases a sleepy 
state may be induced for periods up to 2 months by the administration 
of hypnotics sucli as phenobarbitone in adequate doses. Thus pheno- 
batbitoDc gr. 1 t.d.s. may be required. Liunbar puncture may be 
adv'isable (sec Subarachnoid haemorrhage, p. 303). If the blood Wasser- 
mann reaction is positive, anti-syphilitic treatment should be given 
with iodides and mercury (see p. 388). Ligation of the common or 
internal carotid artery may be considered for right-sided lesions. 

Intracranial Hmmonhage 

Definition. Htemorrhage into the brain or meningeal spaces. 

Anatomy. Ulood is brought to the brain by tlic two vertebral 
and tlic two internal carotid arUrics. The vertebral arteries iwss 
along tile ventral surface of the medulla, and unite at the lower border 
of the pons to form the basilar artery. At tlie upper border of the 
pons the basilar artery divides into the two posterior cerebral arteries. 
These are connected with the anterior cerebral arteries by the 
posterior communicating arteries, and in this way there is formed the 
circle of Willis, lying in the interpeduncular space on the base of the 
brain. The internal carotid ortmes give off the anterior cerebral 
arteries, and ore then continued as the nfiddlc cerebral arteries. The 
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antcnor cerebral arteries are connected by the anterior communicating 
artery (see Fig 26) The anterior cerebral artery suppUes tlie first 
frontal convolution, part of the second frontal and the upper part of 
the ascending frontal and panetal 
<x>nvoluttons The middle cere 
bral artery supphes the motor and 
sensory areas of the cerebral 
cortex, including the speech area 
(sec p 319) The postenor cere- 
bral artery is distributed to the 
ventro mesial portions of the 
temporal and occipital lobes 
Central branches ento the brain 
substance from the anterior, middle 
and postenor cerebral artenes, 
and from the circle of Willis 
The lenticulo stnate branch of the 
middle cerebral artery is distn 
buted to the external capsule, the 
leivtieukr nucleus the antenor port of the internal capsule and the 
caudate nucleus It is a frequent site for n cerebral hsmorrhage The 
lenticulo-optic branch supphes the postenor part of the internal capsule 
The anatomy of the cram^ > cnous sinuses is given on p SOT 

The chief types of intracranial bsmorrliage nriU now be described 
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Extradural or Epidural Hremorrbage 
Etiology This is ossocuted with concussion and mjuiy to the skull 
and IS also met nith in luunorrhegic pacliynieningitis (see p S92) 
Climeal Findings At the onset the patient is generally unconscious, 
and convulsions may occur according to the part of the brain stimulated 
by the hamiotihage He may then reco\ er consciousness for a few houia 
and appear mucli better Reco^ cry may then take place often associated 
with a post concussional state, or this * lucid mtcival be followed by 
coma and death 

Treatment When the hxmorrhage is due to trauma and tliere is 
evidence tliat the bleeding is continuing Uic skull should be tiephmed 
and on cndcav our made to ligature the bleeding vessel and evacuate the 
clot 


Cbncussfon and (he Fo$(>CbncussfonaI State 
Pathology The nature of the concussional cerebral clianges due 
to head injuries remains obscure, despite much cxpcnraental mvestiga- 
tion Peru oscular petcclual lixmorrhagcs, resulting from diapedesis, 
may be found usually in llic cortex and often m the subjacent white 
matter and in the grey matter of the bnun and brain stem 

Clinical Findings After a minor injury the jiatiuit may be tempo- 
rarily unconscious exhibiting a flaccid paralysis The pulse is feeble, 
temperature subnormal reparations sliallow and slow, and the pupils 
arc dilated Recovery of consciousness may be rapid or graduaL The 
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patient may then be unaware of the accident, or he may remember 
the accident and what happened for a short time after it. He may 
now pass into an automatic state during which lie performs actions 
of which he lias no subsequent recollection. The boxer who fights 
wlule “ pxmch-drunfc ” affords an example of automatism. After a 
severe injury the patient immediately loses consciousness, and days 
or even months may elapse before it is fully restored. Certain stages 
are described in the process of recovery. These may overlap, and all 
may not be present. Tlie initial coma and flaccid paralysis are followed 
by restlessness and stupor, which persist for a few days. Tliis may pass 
into a stage of excitement, bewilderment and delirium in which the patient 
cannot feed himself, and is incontinent. This stage may last for several 
weeks or months, and may be interrupted by short periods of stupor. 
About this time the patient can usually talk more rationally and answer 
questions. The characteristics of this traumatic psychosis are a dis- 
orientation in time and space, retrograde anmesia, speech disturbances, 
confabulation, and perseveration. Later there is a marked defect of 
memory for recent events (Korsakow's psychosis). I'faumatic hysteria 
is very liable to follow head injuries. Residues which may persist for 
some time include headache, difficulty in concentration, abnormal 
fatiguability, forgetfulness and intolerance of even snuiU amounts of 
alcohol. 

Acute Subdural Hmmatoma 

Etiology. This results from the rupture of veins running across the 
subdural space, perhaps from the result of a slight blow on the head. 

Clinical Findings. The symptoms occur within a few hours of the 
injury. Sudden attacks of coma with evidence of upper motor neurone 
lesions, followed by equally sudden return to consciousness and dis- 
appearance of physical signs, arc very suggestive. Death is likely to 
occur unless a bilateral subtemporal trephining is performed. 

Chronic Subdural Heematoma 

Etiology. This is os for acute subdural hannatoma. 

Clinical Findings, After a latent period of a few weeks or months 
tlic patient complains of intermittent headache and mental duhiess, 
gradually increasing in severity. Later, cerebral irritation may ensue, 
witli convulsions or hemiparesis. FapUIccdcma is not constantly present. 
The cerebro-spinal fluid may be under increased pressure and contain 
blood. The combination of signs of increased intracranial pressure, 
with a normal pressure of ccrcbro-spinal fluid, is very suggestive of a 
subdural banuatoma. The hxmatoiua is often situated in the parietal 
region, and may be LilatcraL 

Treatment. The clot should be removed surgically. It is usually 
advisable to explore botli sides of the brain. 

Spontaneous Subarachnoid Haemorrhage 

Etiology. Subarachnoid hamorrhage is usually due to rupture of 
a congenital or mycotic cerebral aneurysm. 
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CUnical Findings A congenital intraca'anial aneurysm usually 
causes no symptoms until it begins to leak. Slight degrees of bleedmg 
may gn e rise to headache. In more severe cases the patient experiences 
intense headache and nausea, vomits and rapidly loses consciousness 
On Exammalion : The patient is semi conscious and looks very lU. 
The pulse is frequent, breathing stertorous, and tlie temperature may 
rise to lOl® F or higher The abdominal reflexes are usually absent, 
and an extensor plantar response may be present on one or botli sides 
There may be a certam amount of neck rigidity or head retraction, and 
convulsive movements of the extremities 'Hie pupils are dilated, and 
pnpillcedema, retmal or subhyoloid lucmondiages may be seen, on 
ophthalmoscopic examination. The urine may contain a considerable 
amount of albumm for a few days Glycosuria is present at times, 
with traces of acetone If a lumbar puncture is performed, the fluid 
IS found to be uniformly imxcd with blood which docs not clot on stand- 
ing Red cells disappear from the fluid about 7 days after tlie haimor- 
rhage has ceased The bleeding may stop and Uie patient recover, 
having various sequelae, such as headache, disturbance of vision and of 
incntahty, or certam paralyses In other cases the hicmorrhage con- 
tinues, generalised bronchitis and a»lema of the lungs develop, and the 
patient dies m the course of a day or so T/ie anitnor cJtorotdal syndrome 
may quickly follow a suboracimoid tuemorrhage This is cliaructeiiscd 
by contralateral hemiplegia, hemiamestbcsia and hemionopia 

Prognosis. Over C0% of cases of subaradinoid hemorrhage are 
fatal 

Treatment. An initial lumbar pimcture is advisable to establish 
the diagnosis, but it is usually wise not to repeat the lumbar puncture 
os OTOuLinc measure as this may cause the bleeding to recur It sliouJd, 
hoMCver, be repeated if the cooin deepens or the blood pressure rises, 
and if there are convulsions, or headache which is not relieved by 
morphine If there is pulmonary oedema, atropin sulph gr 1/100 and 
morphm sulph gr ^ should be injected subcutaneously 

Intracerebral Haemorrhage 

Dc&nition. HonnorThage into the substance or ventricular sj'stcm 
of the brain 

Etiology, lixmorrhage results from rupture of a cerebral artery 
or aneuiysm, or of capillaries, cortical cerebral veins or venous sinuses 
Exciting causes include muscular strain nnd trauma to the skull 
Predisposing causes 1 Age Usually over 40 years In children 
hicmorrliage may occur from rupture of cortical veins in whoopmg- 
cough, there may be lismorrliagc mto a glioma or rupture of an intra- 
cranial aneurysm , m infants, ha-morrluigc may be due to birtli injuries, 
or rupture of an mtracramal aneurysm 2 Sex JIalcs predominate 
3 Ilcxedity Cerebral lixmorrhagetcndstorunrn families i ilrterio- 
sclcrosis, angiospasm, high blood pressure and clironic nepliritis. 
5 niood diseases such as Icukomua or purpura 

Pathology. The lenticular branches of Uie middle cerebral artery 
arc most frequently aifcctcd, the lesion being situated commonly in 
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the tlialamug, internal capsule and corpus striatum. Spread to the 
ventricular system is Irequent. blood diseases, hasraorrhage may 
occur by diapedesis. In all cases of cerebral hasxnorrhage, bleeding 
usually continues until the patient dies. Congenital aneurysms may, 
however, leak from time to time before the fatal hxmorrliage occurs. 
Further an old blood cyst may be found in the brain at autopsy, which 
indicates the site of a previous htemorrhage from which the patient 
has recovered. Jlenuigeal hajmoirhage due to birth injury may lead 
to atrophy or to the formation of cysts in the brain (porencephaly). 
The pathology of intracranial aneurysms is considered on p. 298. 

Clinical Findings. There may be a history of previous slight attacks 
or “ strokes " from which the patient has recovered to a varying 
degree. These are usually due to cerebral tliromboses. The onset is 
generally sudden, the patient lulling unconscious with the apoplectic 
stroke. Less often there are prodromal symptoms, such as headache, 
giddiness, vomiting, disturbance of speech, or tingling and weakness in 
a limb. The results produced vary with the site of the lesion : 

1. Capsular Ilamorrhage. This is the most common variety, the 
bleeding starring external to the internal capsule. 

On Examinaiion : The patient is unconscious, the face U usually 
Qushed, cyanosed and sweating, rarely it is pale. The breatiilng is 
stertorous, and the cheek on the paralysed side may be blown in and 
out with respiration. There is no movement of the limbs, which are 
flaccid. On lifting up an arm or 1^, a greater degree of Haccidlty may 
be detected on the paralysed side. In the early irritative stage there 
may be conjugate deviation of the eyes, which look away from the site 
of the lesion in the brain, later with a paralytic lesion the deviation is 
in tlie opposite direction towards the site of the -lesion. Tiie comeal, 
superheial and deep reflexes ore lost. There may be incontinence or 
retention of urine, and incontinence of fseces. The pulse is full and 
bounding, and may be slow or rapid. The temperature is usually 
subnormal at the onset, and the blood pressure is raised. The urine 
often contains albumin, and sugar may be present. The cerebro-spinal 
fluid contains blood if the tuemorrhage has extended into the lateral 
ventricle. If the patient survives he will pass in a few clays into a post- 
opqplectic stage, described on p. 300 under the title “chronic residual 
hemiplegia.” 

2. Conical IlcEmorrliage. This is rare. The patient does not generally 
lose consciousness. Convulsions or paralysis of one or more limbs, 
aphasia or bemianopia may develop according to the site of the 
lesion. 

3. Thalamic Ucemonhage. This will produce the thalamic syndrome 
• (seep. 312). 

4. Mid-brain Ilccmorrhage. There may be paralysis of the III nerve, 
with hemiplegia on the opposite side (Weber’s syndrome). There may 
also be anaesthesia of the paralysed side of the body. 

5. Ponline Hesmorrhage. The patient rapidly becomes comatose. 
There may be convulsions of the l^s, with vomiting, Cheyne-Stokes 
breatliing, and pin»pomt pupils. Conjugate deviation of the eyes may 
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also be noted, m a direction opposite to that characteristic of a supra- 
nuclear lesion (see p 366) The pupils may dilate before death fhe 
temperature rises to 106® F or higher, and tlie patient dies within a 
few hours 

0 Medullary JIcEmorrhage The patient usually dies m coma ^7lthln 
a few hours before signs of bulbar paralysis are apparent 

7 Ventricular Ilamorrluige This is usually secondary to capsular 
hxmorrliage causmg rapid death There may be head retraction with 
rigidity or spasms of the arms or legs 

8 Cerebellar Tlccmorrliage (See p 353 ) 

Dtfferenbal Diagnosis The diagnosis includes a consideration of 
cerebral tiirombosis cerebral embolus a hypertensive cerebral attack 
(see p 207), and other causes of coma In cerebral thrombosis (see 
p SOo) the onset is more insidious and more likely to occur at 
night The patient may expencncc numbness or tingling in the 
Umb, followed dunng the course of a few hours by paralysis The 
ceicbro spinal iluid does not contain blood In cerebral embolus 
(sec p 307) the onset is usually sudden but often the patient does 
not lose consaousness unless an extensive area of bram is involved* 
There may be aphasia monoplegia hemiplegia or supranuclear paralysis 
of the VII cranial nerve The age mcidencc is often lower than in 
htetnonbage and usually a cardiac lesion, such as mitnil stenosis or 
auricular fibrillation is present Cerebral Uirombo plilcbitis, secondary 
to sjstemic tiirombosis elsewhere may closely simulate cerebral embolus 
The spread of m/ecUoo is considered to be by mural tlirombo phlebitis 
along the intravertcbral veins The lungs are not often affected and v 
mistaken diagnosis of paradoxical embolus (see p 807) may be made 
OUicrcauscs of coma include ursinia, diabetes mellitus cerebro spmal 
meningitis, opium and alcohol In some eases epilepsy and hysteria v?ill 
require exclusion In urxmia the unne contains protein and casts, and 
the percentage of urea m the blood and cerebro spinal fluid is generally 
raised In diabetic coma the breatli smells of acetone, and the urine 
contains sugar and acetone bodies In cerebral hainiorrliagc, although 
sugar may be present m the urine, acetone bodies are absent In h5T30- 
gljcanmc coma the patient may have convulsions but a lustory of 
diabetes witli msulm administration can be obtained and consaousness 
is usually restored by the subcutaneous injection of 1 mil ofhq adrenal 
h) drocliior Examination of the ccrebro-spinal fluiil enables a diagnosis 
of ccrehro-spmaf fever to he made In opium poisoning the pupds arc 
pm point, and some evidence of the adnunistration of the drug or its 
denvaUves can usually be found vUcohol poisoning may cause diffi- 
culty, ns the patient may have a lucniorrliage whJe under the inlluence 
of alcohol, and so he should always be kept under observation for 
21 hours In epilepsy the unconscious and convulsive phases are 
generally of comparatively short duration, and if there is resultant 
hemiplegiv (Todds paralysis) recovery is complete The nature of a 
hysterical attack is usually clear (see p 317) 

Course and Complications It is doubtful if a patient can survive 
a cerebral Lciuorrhogc , m some cases, after on apparent improv cment 
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witii recovery of consciousness, there is recurrence of coma followed-by 
death due to spread of the bleeding into the lateral ventricle. 

Prognosis. A cerebral hxmorrhage is usually fatal in from 2 to 
43 hours. 

Treatment. The patient should be propped up in bed, all tight 
clothing loosened, dentures removed and an ainray maintained by 
turning him slightly on one side. If there is marked venous engorge- 
ment in the neck, and cyanosis, 10 oz. of blood should be removed from 
a vein and the bowels opened by an enema. A lumbar puncture should 
be performed. If blood is present, tbc diagnosis of hasmorrhage is 
confirmed ; if it is absent, stimulants, such as Coramine (nikethamidum 
B.P.Add.) 1'5 mil. should be administered subcutaneously sbc-hourly. 
If the patient survives, nasal feeding is often required for a time. 
Catheterisation may be necessary. 

Cerebral TlurombosU 

Definition. Coagulation of blood in tlie cerebral vessels. 

Etiology. PreditposUig causet : /Vrtcxiosclerosis, syphilitic 
endarteritis, lo^7 blood pressure, cluonie nephritis, slowing of the circula- 
tion in various debilitating conditions, chlorosis, septicxmia, encephalitis 
letbargica, and polioencephalitis. Cerebral ilirombosis may also result 
from trauma, such as a wound of the brain, or develop in the ndghbour- 
hood of a cerebral tumour, or be secondary to a cerebral embolus. Adults 
over middle age are usually atfected, syphilis being the commonest cause 
In young adults. 

Pathology. The middle cerebral artery is most frequently affected. 
•The resultant infarct may be red or wliite. The central arteries are 
end-arteries, and so softening of tire brain witli degeneration of nerve 
elements usually results from their obstruction, and later a scar or cyst . 
may form. The anastomoses arc better developed for the cortical arteries. 

Clinical Findings. If tiirombosis affects a large artery the onset of 
symptoms is acute wjth coma. When smaller vessels arc involved there ' 
are often prodromal symptoms. Thus the patient may complain for a 
few days of headache, giddiness, disturbance of speech, numbness or 
tingling of a hand or arm. with subsequent paralysis. In some cases 
tliere are convulsions at the onset. 

On Examinalion ; If a large vessel is blocked, the patient is comatose 
and the clinical findings resemble those described for cerebral lucmor- 
rhage. The signs depend upon the site of the lesion. 1 . Middle ceTchral 
artery Uiromhosie. There is usually haniplegia. At the onset tJie 
affected side of the Ijody is flaccid and the superficial and deep 
reflexes are abolished. The lower half of the face U affected and 
also the tongue, so tliat on protrusion it deviates towards the 
paralysed side. The muscles of mastication, deglutition and the trunk 
muscles are not usually i>aralyscd. There is some weakness in turning 
tlje haid and eyes to the p.arolj'scd side. In a day or so tlie plantar 
response is extensor on the affected side, and the abdominal rcllex is 
absent on tlie paralysed side, but’present on the sound side. 2. Anterior 
erre^rei ortr/j/ thrombosis. There may be no symptoms, or dementia 


300 TUE yEBVOVS SYSTEM 

may ensue Ibe grasp reflex ’(«* P '*11) "“^7 
both feet. Contralateral crural monoplegia may rapidly de\elop 
3 Postener cerebral ariery ikronibosts Tliere may be homonymous 
hemianopia, tlie patient having difficulty m aTOidmg objects on his 
bbnd side llemianaathcsia may also be present 4 Internal carotid 
thromlom Xhis causes coma and rapid death 5 Bastlar artery 
ihtomhosis This produces symptoms lesembbng those described for 
pontine luemorrhage (see p 308) 6 Vertebral artery thrombosis This 

may produce symptoms of acute bulbar paralysis (see p 394) 

Differential Diagnosis This is as described for cerebral haimorrhage 
(seep 304) 

Course and Compheahons After the acute phase of liemiplegia 
has passed m cases of middle cerebral artery thrombosis the patient 
enters the stage of chronic residual henuplcgia. Recovery of certain 
movements is ohtamed tlie arm being always more paralysed tlian the 
leg Thus there is power of extension of the hip and laice and of plantar 
flexion of the anUe and toes ils regards the arm the patient is able to 
abduct and elevale it and to flex the elbow, wnst and fingers The 
muscles produung tliese movements become spastic and their deep 
reflexes are mcreosed due to the uncootroUed activity of the extra 
pyramidal motor paths (see p 280) Ankle clonus and knee clonus ore 
frequently obtained and the plantar response remams extensor The 
abdomm^ reflex may return on the paralysed side There are also 
certain associated reactions thus if the patient yawns he may extend 
Lis wnst and fingers and raise his hand in front of his face, performing 
movements involuutanly which he cannot achieve voluntarily 

Prognosis This is always unfavourable Recurrent thrombosis or 
a fatal cerebral hxmorrbage is liable to ensue 

Treatment The patient should be kept in bed at tlic onset, and 
stimulants administered such os tnc nuc vom m 10 to 15 m an 
alkulinc muturc t.d.s or subcutaneous injections of Coramine (mket 
hamidum B P \dd ) 1 5 nul 1 1 d The assermann reaction should be 
determined and if jios tnc a course of anti-sypbiUUc treatment given 
(see p 388) Splints should be applied to the affected arm to prevent 
flexion of the wrist and fingers and tlie leg should be mamtamed 
rotated inwards with the ankle dorsiflcxcd by means of sandbags 
Gentle massage and passive movements should be given m the course 
of a few dajs soon ns jwssible the patient should be encouraged 
to perform active ii ovcincuts, but electrical stimulation of tlic muscles 
is always contra mdicatcd 


Cerebral Embolus 

Definition Obstruction of a cerebral artery by an embolus 
Etiology The embolus may be derived from tlie foUowmg sources 
1 A valve of the heart, especially the mitral and less frequently the 
aortic valve Ibis occurs m cliromc endocarditis 2 The left auricle 
orvcntnclc aportioaofclotbcingdetaclicd in mitral stenosis auncular 
fibnllaUonornultcforindiphlhcria 8 The endocardtuin mmahgnant 
or subacute infective endocarditis 4 Tlic aorta, ui aneurysm or 
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atheroma. 5. The pulmonary yeins, in suppuration of the lungs. 
6, The systemic veins, if tliere is a patent foramen ovale (paradoxical 
embolism). Predisposing caitses : 1. Age : Adults and young people. 
2. Sex : Females predominate. 

Pathology. The left middle cerebral artery is most often obstructed, 
the effects produced resembling those described for cerebral tlirombosis 
(see p. 305). 

Clinical Findings. The onset is sudden, and there are no prodromal 
symptoms. There may be convulsions, aphasia, monoplegia, hemiplegia, 
visual disturbances, or facial palsy of the upper neurone type, according 
to the part of the brain affected. Consciousness may or may not be lost, 
depending upon the extent of brain involved. Carotid hemiplegia is 
due to an embolus obstructing the internal carotid artery, there is 
homolateral blindness 
and hetcrolateral hemi- 
plegia. In many coses 
an associated cardiac 
lesion is present, and 
in some instances the 
embolus forms during 
the administration of 
quinidine (see p. 217). 

Differential Diag> 
nosis. This is os de- 
scribed for cerebral 
hemorrhage. 

Course and Com- 
plications. In carotid 
hemiplegia there is 
often restoration of 
function due to 
establishment of a 
collateral circulation 
through the circle of Willis. Recurrent emboli are liable to form. In 
the majority of cases the course of the lesion resembles tliat described 
for cerebral tluvmbosis (see p. 300). 

Prognosis. There Is usuaUy recovery of the use of the lea in 
hemiplegia, but the hand and arm often icznain permanently paral^^cd 
and speecli may be deranged, especially when the patient is excited’ 
Death results if a large area of the brain is deprived of ils blood* 
supply. 

Treatmenl. This is as desciihed for cerebral tbrombosis (see 
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mnus inroxnbosis 

Definition. Cf^g^ation of blood in the crania! t,or,rs. • 

EUoIogy. 1. Primary sinus titrombosis. This is In ^ amuses. 

In infants it may be due to marasmus or to con-rpn-f^ 

adults to chlorosis and to ''“l“Sdisrasrasuehasfob,^„fSs^!S<S."^ 
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or enteric fever The superior longitudinal sinus is usually affected 
2 Secondary sinus thrombosis This results from sepsis, as (a) in the 
middle ear (lateral sinus thrombosis), (i) in the cramal air smuses, (c) m 
the skull due to caries or a fracture, (d) m tlic orbit, nose or upper hp 
Thus it may follow a boil, carbuncle or insect bite (cavernous smus 
thrombosis) In other cases the infection spreads from the car, moutli 
or throat It may also be a manifestation of tlirombo phlebitis migrans 
or be secondary to jicripheral systemic thrombosis which has spread 
to the brain along the inlravertebral veins (see p 801) 

Anatomy and Pathology The anatomy of the important cranial 
venous suiuscs is mdicatcd in the diagram (see Fig 27) The walls of 
the smuses consist of dura mater The bhwd enters the smuses from 
the brain and the meninges The direction of flow m the emissary 
%ems IS uncertain The blood passes from all the sinuses mto the 
mtemal jugular veins There axe five smgle sinuses, namely, the 
superior longitudmal, the inferior longitudinal the straight, the circular, 
and the bisilar sinuses There arc six paired smuses, namely, the 
lateral, the occipital, tlie cavernous, the superior petrosal, the i^erior 
petrosal, and the spheno parietal 
sinuses From the medical point of 
view the most important are the 
cavernous smus, tlie lateral sinus 
and the superior longitudmal smus. 
The cavernous smus is m close proxi 
mity to the sphenoidal air sinus, and 
only separated from it by a thm layer 
of bone The mtemal carotid artery 
and the VI nerve are on its inner side, 
and the III, IV and V nerves pass 
tlirough Its outer v> all (see Fig 28) The ophthalmic v eins enter it m front 
and it IS also in communication anteriorly with the frontal and supra 
orbital \ cins The superior and infcnor petrosal sinuses connect it mth 
tlie lateral smus behmd The circular smus connects the two cavernous 
smuses The supenor longitudmal smus receives blood from tlie bram, 
and obstruction is hable to cause gross cerebral disturbance Infection 
probably spreads by means of infected blood clot or along the sheath 
of the I and VIII nerves There is no lymphatic path At autopsy a 
clot may be found adlicnng to the wall of the smus and in some cases 
it extends into the jugular and subclavian veins, or even mto the supenor 
vena cav a Organisms, sucli as streptococci or pneumococci, may be 
present in tlic clot 

Clinical Findings Caienums Stnus Thrombosis In a typical case 
the patient has noticed,a sore place or small boil on the upper hp or the 
mside of tlie nose It may have been opened surgically A day or so 
later the patient complains of frontal hcadaclie with malaise and 
drowsiness Later, there may be pam in the side of the face or eye, 
and the vision may faiL 

On ExamiTuUion At Uie onset the temperature is found to be raised 
to about 101* F , and the pulse toSOor 100 Definite signs soon appear 
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and the patient becomes very ilL There is protrusion usually of both 
eyes, sw^ing of the eyelids and oedema of the conjunctivas, which causes 
them to protrude between the do^g eyelids (cliemosis). The eyelids 
themselves are cedematous, and may be bluish. The swelling may spread 
to the forehead and side of tlie face. External oculomotor paralysis is 
commonly found, the VI nerve being often first affected, and the pupils 
may be dilated and fixed. The infection sometimes travels back to the 
lateral sinus, causing pain behind the ear and some oedema over the 
mastoid process. It may spread even further to the internal jugular 
vein, when there is stiffness, pain and swelling of the neck. The cerebro- 
spinal fluid : This is often under increased pressure, and contains an 
excess of polymorphonuclear cells, and organisms. 

Lateral Sinus Thrombosis. The patient frequently has been suffering 
fn>m chronic suppurative otitis media or a mastoid operation may have 
been performed. He complains of headache or smiting. 

On Examinaiion; There may be no otorrhcca, the temperature 
risw,' and is s^vinging in type, but the pulse is often slow. Frequently 
there are no other signs, hut papUIcedema may be present. If the 
infection spreads to the internal jugular vein, the patient will notice 
difllculty in turniog the head to the opposite side, and the vein is often 
felt thrombosed. There may also be c^ema over the mastoid process. 

Superior Longitudinal Sintts Thrombosis. The patient complains of 
headache, vomiting or bleeding from 4he nose. 

On Examinaiion .* The anterior fontanelle is seen bulging in infante, 
and there is often enlargement of the veins on the front and side of 
the head. Convulsions and spastic paralysis of both legs may rapidly 
ensue. The patient usually becomes delirious and incontinent. The 
cerebro-spinal fluid : In infante this is usually clear and under increased 
pressure with an increase of lyniplioc>'tes. 

Differential Diagnosis. In cavernous sinus thrombosis the bilateral 
proptosis -with swdling of the eyelids is very characteristic. Proptosis 
. associated with retro-orbital tumours is usually afebrile. It should 
always be remembered that with sphenoidal sinusitis, in which the 
cavernous sinus is not affected, there may be swelling of the eyelids, 
bulging eyes and headache. TransiUuininaUon, X-ray examination and 
exploratory puncture should serve to differentiate. Further, cavernous 
sinus tlirombosis may occur without proptosis. It is not usually 
possible to diagnose lateral sinus tliromlxjsis with certainty apart from 
exploratory operation. Examination of the cerebro-spinal fluid will 
indicate whether meningitis is present, but meningitis may also occur 
as a complication of the sinus thrombosis. 

Course and Complications. The course is usually rapid, com- 
plications include meningitis, ccrcbml abscess and pyaemia. 

Prognosis. This is very grave, the patient frequently dying in a 
few days. 

Treatment Proplnjlaelic. Septic spots on the upper lip and nose 
$houId be fomented and not squeezed, and early surgical intcrv'cntion 
is dangerous.' When pus definitely forms it should be ci’acuated through 
a small incision. All coses of otorrhcca should be adequately treated. 
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Curative. The QiJy chaDce of a cure js by operation, the sinus being 
exposed and the dot removed There is no treatment hkely to prove 
successful for primary cases. 

Intracranial Tumours 

Definition. New groirlhs, granulomata and cjsts arising in the 
bram, meninges or interior of the skull. 

EUology In some cases of intracranial tumour there is a history of 
a blow on the head, followed by the signs of the tumour These signs 
may result from the occurrence of oedema or hicmorrhagc in or around 
a pre existent tumour Predisjposing causes 1 Age The majority 
of tumours occur m young or middle aged people Glioma and 
tuberculoma may affect children 2 Sex Whiles predominate slightly 

Pathology. The following tumours may occur, and they ore grouped 
approximatdy m their order of frequency Ghoma (mduding 
astrocytoma, multiple spongioblastoma, medulloblastoma, epchdy- 
noma, etc), pituitary adenoma, menuigionn (endothelioma), acoustic 
neuro-fihroma, congenital cysts, secondary malignant groivths such as 
sarcoma, carcinoma and hypernephroma, gumma, tuberculoma, 
vascular tumours such as telangiectasis, venous angioma, arterio- 
venous aneurysm and angio-blastoma, pipdloma, cholesteatoma, 
psammoma, fibroma, chloroma and lipoma Primary sarcoma and 
actiDomj cosis are rare In cluldten a tuberculoma is the conunonest 
tumour Cysts include a dermoid, bydatid. cysticcrcus cellulosas, 
serous c> st, blood c> st, colloid c> st of the third ventricle and coogeiutal 
cysts The ghoma is ectodermal m ongm, it tends to infiltrate the 
cerebral substance, is vascular and bable to lismorrhage or to cystic 
degeneration The menuigioma arises from arachnoid connective 
tissue It in>ades bone with secondary bony overgrowth, and com- 
presses the brain Carcinoma of the bram is usually secondary to a 
growlli m the breast, lung or kidney The increase in size of the tumour 
causes cerebral una.inn, and the anoxia thus produced may result 
in localised epileptiform fits Increased intracranial tension and 
hydrocephalus arc obstructi>e phenomena fhc frontal region is the 
site of about 20% of bram tumours, and about 17% occur m Uie 
cerebellum 

Clmjcal Findings. The initial symptoms are usualiy insidious, but 
at times an intracranial emergency provokes an acute onset. Thus a 
cluld may be apparently perfectly well, when suddenly he falls uncon- 
scious owing to a hxmorrhage into a ghoma The symptoms and signs 
are divided into two groups, general and focal Often the general 
symptoms are first noted, but m some cases, especially m cerebello- 
pontine tumours and m the aged, general symptoms arc inconspicuous 
Tiie general ti/mploms and signs are an index of raised intracranial 
pressure, and include iicodadie, vomiting and japilladcma These 
Uircc are present together m about CO% of all cases of cerebral tumours, 
and headache alone in about 80% of all cases The headache At first 
this is paroxysmal and often worse on stoopmg or at night. Later it 
becomes persistent. The site of the pam rarely serves to locohse the 
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tumour. The skull may be Under on percussion over the tumour. The 
headache is tlue to stimulation of the dural branches of the V nerve, 
by stretcliing of the dura. The vomiting : This is tiTiically projectile, 
occurring apart from meals, at night or early in the morning. At times 
it is not projectile and tlicrc is also nausea. \'omiting results from 
stimulation of the medullary centre. Papillcedema : This may' c.\tst 
in a marked degree Nvithout visual disturbance, later, sight is blurred 
and blindness ensues with atrophy of tlic optic ners'cs. Tlie papillcedema 
is due to the pressure of the cercbro*spinal fluid in the sheatli of the 
optic nerve on the central vein of tlic retina. The pulse tends to be 
slow, the temperature subnornsal, and respiration of tlie Cheyne-Stokes 
tj-pe (sec p. 220). Witli tumours of the posterior fossa there is nearly 
always tachycardia. In some cases, if the skull is shaved, dilated veins 
are apparent in the scalp over Utc tumour, and In cliildren the sutures 
may be uidened. A radiogram of the skull may sliow thinning of the 
bone (beaten silver appearance), calcification of a meningioma, or 
displacement of the pineal body. Ventriculography or cnccphalograpliy 
(see p. 318) mayrc\’cal an obstruction m, or displacement of the ventri- 
cular system of the brain. ^\rlerinl encephalography (angiography) will 
show blood vessels displaced by a tumour. The clcctro-enccphalogram 
(see p. 288) may also aid in the localisation of cerebral tumours. Slow 
dclUi waves arise in tlic cerebral tissue surrounding the tumour, when 
the tumour causes progressive destruction of cortical tissue. Discrete 
and non-progressive cortical lesions, or deep tumours not affecting the 
cerebral hemisphere or the cortex, arc not likely to be unmasked by 
clcctro-cnccphalogrophy. The site of origin of the abnormal delta 
waves can be Iodised by a scries of clcctro-cncephalograms. In all 
cases of cerebral tumour it is dangerous to perform lumbar puncture if 
the intracranuil pressure is raised, as there is risk of death from incarcera- 
tion of the cerebellum and medulla in the foramen magnum. A tumour 
distant from the pituitary fossa may cause signs of hypopituitarism. 
The increased pressure of the ccrcbro-spinal fluid distends the floor of 
the third ventricle and causes pressure on the pituitary. Focal sumptoins 
and sigm vary according to the site of the tumour and will be considered 
regionally. 

1. Prc-fronial Fegion. iVn alteration in mentality may be noted. 
Tliere may be droivsincss, lack of orientation for time, or a tendency to 
make jokes {xailzelsiichi). At times such signs as yawning, stiffness 
of the neck muscles, tremor of tlie horoolaleral hand, diminution of the 
heterolateral abdominal reflex, frequent nose rubbing and incontinence 
of urine or faxies at night may be found. The “ grasp-teflex ” (“ forced 
grasping ” or “ groping ”) may be demonstrable. An object placed on 
the palm of the hand, on tlie opposite side to the cerebral lesion, between 
the thumb and first finger, causes a grasping movemenk A similar 
“ grasp-reflex ” in tlie foot may sometimes be elicited with a tumour ' 
situated in tlie medial aspect of the frontal lobe and in the corpus 
callosum. The “ gxasp-reflex ” of the foot is elicited by light pressure 
applied to the plantar surface of the foot, especially in the area of the 
bail of the big toe. The reflex consists in flexion and adduction of the 
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toes, of a. tome nature, lasting Tot 15 seconds or longer. There may also 
be ui\ersion of the foot. The reflex is normally present m all infants 
under the age of 9 montlis, and disappears jn the vast majority of cases 
by the age of 2 years It is present abnormally when a lesion interferes 
with the frontopontine fibres It is ther^ore probably a release 
phenomenon, and not a reflex, and consists of low grade volitional 
movements The movements do not occur in infants durmg sleep, nor 
in adult patients when unconscious Pressure symptoms mclude 
anosmia, resultmg from pressure on the olfactory nerve or bulb, and 
central scotoma with primary optic atrophy may occur on the side of 
the lesion and papillcedcma m tlie other eye 

2 Ascendin^rrontalRegKm Irritative or paralytic phenomena may 
be noted A cortical tumour may cause Jacksonian epilepsy, with 
movements starting at the angle of the mouth, or m the thumb or big 
toe on the opposite side There may be conjugate deviation of the 
ejes away from the affected side With subcortical tumours there 
may be poraljsis of an arm, leg or port of the face With left sided 
lesions aphasia may be present 

3 Paneial Region The patient may notice ‘an awkwardness m 
movement, or bluntmg of sensation on the opposite side of the body. 
Pam and temperature sensation arc not affected, but there may be loss 
of postural sense m the opposite limbs, with astercogno$i5 and disability 
in the discnrainstion of two points, as judged by the compass test* 
Word blindness may also result from a tumour involving the supra* 
marginal or angular gyn on the left side 

4 Temporo aplienoidal Region If the uncinate gyrus is mvolved 
there may be uncinate fits, the patient passing into a dreamy state with 
unpleasant sensations of taste or smell, and at times movements of Uie 
lips The growtli may extend mto the optic radiation, with resultant 
quodrantic homonj mous hemianopia (see p 3C0) When the first left 
temporal convolution is affected the patient may expencnce difficulty 
m nanimg objects, although he recognises the correct name when it is 
said (nominal aphasia) 

5 2ke Occipital Region Involvement of the area around the 
calcaxmc fissure may result m homonymous hemianopia Visual 
hallucinations, such as flushes of light may also occur 

0 The Jnienuil Capsule Involvement of the anterior limb causes 
hemiplegia on the opposite side If the tumour affects the posterior 
bmt. ibcTO vriii be contxa^ateial bennanxst'hesia or hemianopia 

7 The Oplic lhalamus A tumour dcstrojing the thalamus may 
result in the “ thalamic syndrome ’ There is weatoess of the opposite 
side of the body and choreic or athetoid movements may be seen 
Sev ere pains, may be felt on tbc opposite side of tlie body and sensation 
IS altered Such stimuli as tickluig or scraping or the extremes of heat 
and cold may provoke very severe reactions although the patient is 
not able to differentiate bctvrccn the blunt and sharp end of a pm 
There js also astereognosis and foss of postural sense on the opposite 
side 

8 The Third Ventricle A colloid cjst produces mtcrmittent 
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symptoi^, especially ve^ severe headache which may terminate in 
unconsciousness. There is papilicedeina with gradual failure of vision. 

9. The Mid-hrain. A tumour in the region of the anterior corpora 
quadrigemina may cause bilateral ptosis, with weakness of up and down 
movements of the eyes and a slug^sh pupil reaction. There may also 
be hemiplegia on the opposite side, and bilateral ataxy of the arms, if 
the decussating superior cerebellar pcdimcles are involved. Bilateral 
deafness may result from involvement of the posterior corpora quad* 
rigemina. 

10. The Po7W. The V, VI or VII nuclei may be affected wth paralysis 
oftfae muscles supplied by them (secpp.3G2, 367, 3T1). There may also 
be Itcmiplegia and possibly hemianxsthesia on the opposite side of the 
body. The pupils are often small, due to interference with the impulses 
wluch cause dilatation. These pass down the mid-brain and cord to 
emerge in the cervical sympathetic. 

11. The Medulla, There may be unilateral or bilateral paralysis of 
the IX, X, XI and XII nuclei, with disturbance of swallowing, mastica- 
tion and speech. Both pyramidal tracts may also be involved, with 
bUateral hemiplegia. 

12. The iTtlaveniricular Region. It is not usually possible to diagnose 
during life tumours arising here. 

13. CerebeUar and CerebeUo’^nline Regions, Tumours of these areas 
are considered on p. 353. 

14. The PiiuUary Body. These tumours are considered on p. 669. 

Diagnosis. The diagnosis of a cerebmi tumour b often 
very dihlcult. Thus localised or generalised convulsions may occur 
for years with a subcortical txunour. These ore usually considered 
to be due to epilepsy or to hysteria, until papillcedema appears. 
Vomiting may also be considered a hysterical manifestation. Papill- 
Q^ema may be met with in nephritis, septica:mla or severe aneemia. 
^Vhen there are localising signs in the brain other conditions such as , 
a vascular lesion or an abscess must be considered. An abscess may 
run an afebrile course, but the blood usually shows a leucocj’tosis. 
In acute cases, the acute variety of disseminate sclerosis, encephalitis 
lethargica, hypertensive encephalopathy, lead encephalopathy, hydro- 
cephalus or abscess secondary to bronchiectasis may all require to be 
eliminated- The Wassermann reaction is helphil in establishing a 
diagnosis of a gumma, especially if the response to anti-syphilitic 
treatment is good. Secondary malignant deposits in the brain are 
su^ested by the discovery of a primary focus elsewhere. 

Course and CompUcatioas. The course is usually steadily 
progressive, but sudden exacerbations of symptoms due to oedema 
may be expected. In some cases improvement occurs, owing to 
absorption of cedematous fluid. Complications include internal 
hydrocephalus, biemorrhage, meningitis and secondary hypopituitarism. 

Prognosis. Tliis is always very grave, and the outlook if surgery 
is adopted is usually gloomy. Cerebral tumours as a class do not lend 
themselves to excision owing to their ill-defined maigins. The most 
favourable, as judged by the survival period after operation, is the 
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pituitary idenoma, for over 70% of patients sur\T\ethe o^icrAtion by 
7 years Next come the cerebellar astrocytoma, the acusticus tumour 
and the meningioma An operation which remoes the tumour, but 
results in the patient becoming hemiplegic and aphasic can neitlier 
be cousidcred successful nor justifiable The outlook is hopeless with 
sccoudary malignant tumours A gumma often responds to treatment 
and a tuberculoma may at times become obsolete 

Treatment The Wassermaiin reaction should be determmed, and, 
if positive, a course of treatment given, as desenbed on p 388 If 
tljc tumour is localised, accessible and of suitable t>pe, an attempt 
may be made to remove it surgically Decompression alone is a pallia 
tuc measure to save sight and rtbeve headache In any case m wluch 
an operation is considered inadvisable, the effect of a course of iodides 
should be tried (see p 168) Headache and vomiting may be temporarily 
relieved by the rectal injection of 8 oz of 25% mag sulph solution, or 
by the intravenous injection of 25 mils of 30% sod clilorid solution, 
or of 50 mils of 50% dextrose solution These mtravenous injections 
should be given at the rate of 3 mils a mmute Pom is rebev ed by 
aspirin gr 10 bd s or by morphine uijections as required. Vascular 
tumours, such as a venous angioma and axtcrio venous aneurysm, 
should be treated by deep N rays 

y 

Abscess of tho Brain 

Dcfimtion Localised suppuration in the brain 

Etiology The abscess may be due to 1 Local trauma The 
brain may be injured by a gun shot wound or a stab In some cases an 
abscess follows a blow on the bead, alUiough neither skull nor scalp are 
severely damaged. 2 Direct spread of infection. The septic focus is 
most often m the car, as in clironic otitis media, or in the mastoid cells 
In other cases the abscess is secondary to mfcction of the frontal, 
ethmoidal or sphenoidal smuscs Syphihtic or tuberculous canes of the 
skull, and erysipelas or a carbuncle on the scalp, face or neck, may lead 
to cerebral abscess 3 Blood borne mfecUon The septic focus is 
frequently intra thoracic, such as bronchiectasis, lung abscess or 
empyema In other cases the cerebral abscess is secondary to osteo> 
myehtis puerperal sepsis, infective endocarditis, pyoneplirosis, etc 
4 Locallcsions A cerebral neoplasm or tuberculoma rarely suppurates 
A cerebral abscess is most often met with betw een the ages of 11 and 35 
years 

Pathology A solitary abscess is usually due to trauma or to 
tntra thoracic suppuration, and niulbple abscesses to extra thoracic 
suppuration A localised intracranial abscess is also found eitlier 
extradurally between the dura and the skulj, or subdurally between the 
duraandpn The cerebral abscess may be acute or chronic Theaoite 
abscess contains creamy or blood stained material the chronic abscess 
IS filled with greenish oflensiv e pus and usually has a capsule formed by 
inilommatory tissue Various oiganisms,*^ such os staphylococci, 
pneumococci, streptococci aud Ih© Bacterium Vunmunc {B coh) may be 
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present, or the contents may be sterile. The Actinomyces bovis (Strepto- 
thrix actinomyces) is rarely found. The abscess varies in size from a 
minute spot to tliat of a large It usually forms in the ■white 

matter below the cortex, >vhicli is comparatively avascular, between 
the brain tissue supplied by the end branches of the cortical and central 
cerebral arteries. "Whe^ the cerebral abscess is secondary to infection 
in the soft tissues outside tl»e skull, the infection may spread along 
thrombosed emissary veins. An abscess of the brain secondary to 
osteitis of the skull is usually due to spread of infection along the peri- 
vascular spaces. 

Cli^cal Findings. There is often a history that the patient has 
suffered from chronic suppurative otitis media for some years. The 
onset of abscess formation may be heralded by cessation of discharge 
from the ear. In some cases certain stag^ can be recognised clinically. 
These are : 1. The stage of onset. This may be of short duration, only 
1 or 2 days, during which the patient docs not feel well ; there may be 
shivering or even a rigor, with headache and perhaps nausea or vomiting. 
The temperature rises to 101* P. or higher, but the pulse remains 
comparatively slow. 2. The latent stage. This may last for a few weeks. 
The patient feels drowsy, and coraptains of a dull headache, and his 
appetite is poor. 


On Examination : Local tenderness may be found on tapping the 
skull at some point. The pupil may be dilated on the affected side, 
ilental changes such 0$ delusions, hallucinations, irritability, etc., have 
been described in some coses. The temperature U usually low, but if it 
is charted every 2 hours, an irregular swing may be detected just above 
or below the normal line. The pulse may drop to about 60 for short 
periods during the 24 hours. The blood : Tliere is usually a leucocytosis of 
15,000 or 20,000 per c.nim. The cerebro-spinal fluid : This is often under 
increased pressure, and tliere is an increase of polymorphonuclear cells. 
The chloride figure may be low. The fluid is sterile. 0. The stage of 
localised'sigtu. MTicther or not localising signs appear depends upon the 
site of the abscess. If it is in the tcmporo-sphcnoidal lobe, there may be 
deafness on the opposite side, or if it is on the left side of the brain there 
may be word deafness, the patient not appreciating the meaning of 
spoken words, or having difficulty in naming objects. Pressure on the 
pyramidal tract in the poos may result in weakness on the opposite side 
of the body with an extensor plantar response, op loss of the abdominal 
reflex on the other side of the body. Extension forwards may cause 
weakness of the lower part of the face on the opposite side. In some 
cases there is pressure on the III or VI cramal nerves on the same side 
An abscess m the ocapital lobe may wuse homonymous hemianoma 
whereas if it is situated in the parietal lobe the natlpnf i * 
power of recognising the shape of objccU by touch^astcreofmo 
abscess in the pre-rolandic area wUl cause motor f 

opposite side of Uie body. The symptoms of a 
described on p. 350. Some degree of papiljcrdtinianiflvrf^*^i^^^*^TT/ir 
Urvimal su,sc. TWs us.mlly impUa ths pha^f coml 
may rupture mlxuveutnculurly, *iu. u MS'* 
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tcnipcratiirc and rapid action of the facartj followed by death in a few 
hours Meningeal rupture is indicated by signs of meningitis 

Differential Diagnosis It is often extremely difTicult to diagnose 
wiUi certamty the presence of a cerebral abscess in cases of chronic 
suppuration in tlie ear Mastoiditis and memngitis must be excluded, 
and they may co-exist with cerebral abscess The examination of the 
cerebro-spmal fluid establishes or excludes the presence of meningitis 
I^lrthc^, smus thrombosis (see p 309) may cause difllculties m diagnosis 
There is usually a sudden onset to the symptoms in smus tlirombosis, 
with ngots, a high temperature, rapid pidse, and at times local tender- 
ness With a cerebral tumour (see p 313), papiUccdema is liHely to 
occur early and to be more intense than is the cose with a brain abscess 
Eeucocytosis is generally absent and no pnnoary cause for an abscess 
is discov ered A iusmorrhage into a glioma may cause acute symptoms, 
resemblmg those produced by a bram abscess 

Course and CompUcations^ Acute abscesses are usually rapidly 
fatal A chronic abscess may be encapsuletl for years and give rise to 
no symptoms until it suddenly bursts into a ventricle or into the 
subaraclinoid space Complications include pyocephalus hydro 
ccphalus cerebra) smus thrombosis, menmgiiis and septicreima 

Prognosis A cerebral abscess whicli causes sytnptoms wiU result 
in dcatli unless dramed sdrgieally In anv pase tlie prognosis depends 
upon the primary conditioru^ Abscesses s^ndary to ear infection do 
well if diagnosed and treated early 

Treatment This is surgical The abscess must be explored and 
drained 


Hydrocephalus 

Definition Distension of the ventricles of the bram inth cerebro- 
spinal fluid 

Etiology Theoretically tlic distension might arise from various 
causes such as 1 0>cr production of cerebro-spmal fluid 
2 Blockage of an exit from o ventricle 3 Obstruction to the absorp- 
tion of cerebro spinal fluid The majority of cases m practice are 
due to 2 or 0 Predisposing causes 1 Age Usually infants or 
young cluldren 2 Heredity Congeoitol hydrocephalus may run in 
families 

In order to understand how these causes operate it is necessary to 
outlme the pby siology of the circulation of the cerebro-spmal fluid 

Physiology and Pathology He cetebro-spinal Quid is derived, 
probably by filtration, from the blood circulating tlirougli the choroid 
plexuses in the lateral, third and fourth ventnclcs These vessels he 
in invaginatcd folds of the pia mater Tlie flmd leaves the fourth 
ventricle by the foramina of Majendtc and Luschka, which arc situated 
m the roof and lateral rcci&ses of the ventncle and passes out into the 
subarachnoid space, which here constitutes the cutema niagna It 
then circulates around the brain and cord In order to reach the brain 
it passes through a ciiamiel, the chiasma tentorii, m the subaraclinoid 
space, at the level of the tentorium cercbcUi and so reaches the cistcma 
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06>2riulton 0 /( 1 ), foramen of Monro, causes distention of one lateral ^enlncle. 

OisiniWioii at (2), Sylvian nrjucduct, onuses dutention of both lateral ventricles 
and of the 3rd \ei)tricle. 

Ohstniclion at (3), tentonum cerebelh, causes conuouaicatiog bvdrocephaluSi 
mlh dutention of the lateral, 3rd and 4tb \cntnclea, a communication beio^ 
patent through the foramina of Majendie and Luschka, with the subaradinoid space 
around the cord and the venlncular system. The fluid posting from the 4th ventnclc 
to the subarachnoid space cannot reach Uw subarachnoid space above tlie ten* 
tonum where absorption normally chiefly occurs 

Obsiruciton at (4),fonuninaof Uajen^eiind Luschka, causes non-commumcatiog 
distention of the lateral, 3rd and 4th ventnclcs 
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basalis, and passing thence over the brain, absorption occurs, again 
probably by filtration, through Uie arachnoid villi into the venous 
sinuses of skull. Hydrocephalus may be congenital or acquired, 
and certain varieties are described. 

Exlemal Hydrocepliahis. This is a misnomer ; serous fluid accumu- 
lates in the subdural space, leading to atrophy of the brain, as in senile 
atrophy or general paralysis of the insane. The cerebrd ventricles 
may also be dilated, constituting compensatory hydrocephalus. 

luiemal or Hypertensive Hydrocephalus (see Tig. 29). 1 . Increased 
production of fluid. It is possible, as mentioned above, that obstruction 
to the venous circulation in the brain would increase the output of 
fluid from the choroid plexuses to tlie ventricles. Thus the great vein 
of Galen, which drains the choroid plexuses of the lateral and third 
ventricles, might be compressed by a subtentorial tumour. 2. Obstructed 
circulation of fluid. Obstruction of one foramen of Jlonro cause 
dilatation of the corresponding lateral ventricle. This may be due to a 
tumour of the choroid plexus, and it may be intermittent. Obstruction 
of the Sylvian aqueduct, as by a tumour, will result in dilatation of 
the third ventricle and both lateral ventricles- Obstruction of the 
subarachnoid space, as by meningeal adhesions, at the level of the 
tentorium ccrebelli, causes a ^ communicating hydrocephalus.” The 
fluid which leaves the fourth ventricle through the foramina of l^fajcndie 
and Lusebka, cannot pass above the tentorium to be absorbed. 
Normally only one-fifth of the absorption takes place from the sub- 
arachnoid space below the level of the tentorium, and four-fifths above 
this plane. Tlte pressure tlicrefore rises both in the ventricles, u’htch 
dilate, and in the subaraclmoid space around the coni, as shown by 
lumbar puncture. Obstruction of the foramina of Hajendie and 
Lusclika, as by meningeal adhesions, causes dilatation of tlie fourth, 
tliird and-the lateral ventricles. 3. Defective absorption. This is not 
often a cause of hydrocephalus. It may result from an inflammatory 
obstruction of the arachnoid villi, by a generalised increased intravenous 
pressure in the skull due to a tumour, or by tJironibosis of the superior 
longitudinal sinus (sec otitic hydrocephalus, p. 208). 

In congenital hydrocephalus a structural defect may be present, 
such as a Sylvian.nqucduct with an opening in its roof 5 or a scar may 
cause obliteratiou of the aqueduct ; oc the subarachnoid space may be 
obliterated by adhesions resulting from a luEraorthage at birth. Ix:ss 
often the foramina of Sfajendie and Luschka are obliterated by adhe- 
sions. In many cases no cause is found. Inacfiuircd hydroceph^us tlie 
I lesion may result from syplulitic or meningococcal meningitis, cerebral 
tumours, especially those situated in tlic posterior cerebral fossa, and 
rarely from tluomlxtsis affectmg the great vein of Galen or the cerebral 
venous sinuses. The normal amount of ccrcbro-spinal fluid present is 
about 150 c.c. (5 ozA» with hydrocephalus tliis is usually increased 3 or 
4 times but mucli larger quantities have been found. The lateral 
ventricles may be greatly dilated, the brain substance bang reduced to a 

Findings. Congmital Uydrocephedtu. The head may be 
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abnormally large at birth causing difficulty in labour, or the enlargement 
may not be noted until a few days after birth The skull bones become 
separated, the scalp is thin and translucent, the veins being prominent 
and the hair scanty The infant’s fiice is dwarfed by the protruding 
forehead, and the lower lids may partly cover the pupils of the eyes, 
owing to do\vnward pressure on the eyes by the orbital plates of the 
skull In a severe case the mfant cannot hft its bead off the pillow 
Other congemtal defects may be present, such as hare hp, cleft palate, 
spina bifida and imperforate anus, etc The infant may suffer from 
convubions and some degree of spastic paraplegia If the mfant 
survives, mental deficiency or blindness due to optic atrophy may be 
found 

yicquircd llydrocepfialiia The patient may be a young child or an 
adult of any age If the hydrocephalus develops after the skull bones 
have firmly united there is no enWgement of the head , if bony union 
13 not complete some enlargement may occur The patient complains of 
i cry severe headache, vomiting, disturhancc of vision and unsteadiness 
or giddmess 

On ExamxTuUion PapiUoedema may be present, and in some cases 
there is weakness of the arras or legs of a spastic type with exaggeration 
of tlie deep reflexes, and an extensor plantar resjwnse 

Differential Diagnosis The diagnosis of congemtal hydrocephalus 
usually presents no difCcuIty , sbgbt cases sliould not be mistaken for 
rickets Id cases of oequu-^ hydrocephalus m which there is no 
enlargement of the skull, the condition closely resembles that of cerebral 
tumour, w htch may co*cxist Special tests may be employed to demon* 
strate the presence and the variety of hydrocephalus 1 hese mclude 

1 Ventriculography and enceplialograpby Air is injected mto the 
lateral ventricle, either through the antenor fontanellc, if unclosed, or 
by trepluning the skull Radiograms will show the air m the ventricles 
and indicate whether there is free communication between them 
Encephalography is performed by lumbar puncture, removing about 
€ to 10 c c* of fluid and tlicn injecting with the synnge a smaller volume 
of air Hiu) is repeated until about 50 to 100 cc of air have been 
mjcctcd Tlie air passes up the subaracluioid space and infiltrates not 
only the subaracluioid space over the cerebral cortex, but also passes 
into the ventricles A block at any point may thus be demonstrated 

2 Pressure tests If a manometer is inserted mto the lateral ventricle, 
and another into the spinal theca, Uic pressure should be the same if no 
obstruction is present In a coiamuiucatmg hydrocephalus the cerebro* 
spinal Quid is often under increased pressure, corresponding with the 
increased mtravcntncular pressure In non communicating hydro- 
cephalus tlie intraventricular pressure is raised, where the spinal pressure 
IS normal S. Dye tests If 1 mil of indigo-carmme solution is 
injected mto tlie lateral ventricle and a lumbar puncture is performed a 
quarter of an hour later, in a normal patient the dye is then found m 
the spinal fluid In obstructive non-communicatmg hydrocephalus 
the dye docs not pass to Uic spinal fluid 

Course and Complicatioas Con^mtal hydrocephalus may pursue 
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a rapid course or be arrested at any stage. In some cases the children 
grow up and are remarkably intelligent. Acquired hydrocephalus is 
risually progressive, hut the course must vary with the cause. 

Prognosis. In congenital hydrocephalus death may occur in a few , 
weeks or months ; in other cases arrest takes place. In acquired 
hydrocephalus arrest may occur, or the disease cause death in a few 
weeks, months or years. The prognosis depends upon the cause, cases 
'due to tumours are usually hopdess. 

Treatment. Suigical treatment is still experimental, but sub- 
occipital decompression may be recommended for failing vision in 
cases of the communicating type. Medical treatment is xisually of little 
avail ; deep X-ray radiation may be applied to tlie skull and diuretic 
drugs used, such as thcophyli. et sod. acetas gr. 3 t.d.s. In some cases 
small doses of thyroideum, sucli as gr. i to gr. J t.d.s., appear helpful. 
If the condition is sypliilitic, as suggested by a positive Wassermann 
tes^ ung. hydraig. gr. 60 should be rubbed Into the scalp daily, and 
pot. iod. gr. 5 to 80 given t.d.s. accordbg to the age of the patient. 

Aphasia 

Definition. Disturbances of speech, of writing, and of the under* 
standing of spoken and written words, due to cerebral lesions. 

Etiology. The lesion is on the left side of the brain in right*handed 



people, and is usually a thrombosis, embolus, tumour, or absce.ss. 

Physiology and Pathology. Nothmg is known very definitely 
regarding the physiology of speech. The older physiologists believed 
in definite cortied centres, such as a motor speech centre, connected 
with the area of the brain controlling the speech muscles, a ;notor 
writing centre connected with the hand, a sensory visual centre and a 
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sensory auditory centre connected witli the eye and ear respeebvely, 
the whole area compnsmg the qiecch zone (see Fig SO) The modern 
tendency is to regard the subcortical zone with its association fibres as 
being mtimalelj concerned with speech and 'vnting facilities Thus 
Broca in 1 861 taught tliat aphasia is due to a lesion at the postenor end 
of the left inferior frontal con\olutioa Wemicke (1874) postulated, m 
addition to the motor centre iti Broca’s area, a visual sensory centre in 
the left supramarginal and angular gyn and their subcortical zones, and 
an auditory sensory centre m the left superior and middle temporal 
convolutions and the subcortical area Afarte (1900) considered that 
true aphasia is due to a lesion in Wermcke’s sensory zone, and that 
motor aphasia results from a combination of anarthrm (disordered 
articuhtion) with sensory aphasia Anarthna is due to a lesion m the 
neigiibourhood of the lenticular nucleus and the genu of the internal 
capsule Thus in some cases of motor aphasia no lesion is found post* 
mortem m Brocas area, and in motor aphasia there is always some 
intellectual weakness Head (1910 and subsequently), after extensive 
study of the subject, introduced certaiu terms for types of apliasia which 
are probably cortical m origin These include verbal aphasia with 
difTicultv in word formation, nominal aphasia with incorrect use of 
nouns m speech or wnting, syntactical aphasia with incoherent or jargon 
speech, and semantic aphasia in which there is a lack of appreciation of 
tlxe deeper signiGcauce ot words and phrases The speech area of the 
brain is supplied by the left Sylvian artery, a branch of the middle 
cerebral artery The usual lesion is a tlirombosis, embolus less often 
causes aphasia, a hsmorrhage so frequently results in death that 
aphasia cannot be observed Aphasia of insidious onset may be due 
to a tumour Transitory aptiasia may result from epilepsy, migrouie, 
uramia general paralysis of the insane or encephalitis Icthargica 

Clinical Findings In the majority of cases tlie aplinsia has a sudden 
onset and is associated with other symptoms of a “ stroke " There are 
various clinical tvpcs of aphasia, such os 1 Moiorapluisia The patient 
IS unable to speak mtclhgibly, but the actual muscles mvolvoi m 
speech are not nccessanly paralysed Often he can say a few simple 
words, and he can understand what IS said to him 3 Nominal aphasia 
Tlie patient may not be able to name an object which he recognises lie 
can realise, however, whetlier or not it is correctly named by someone 
else 8 Agraphia The patient cannot wnte, although the hand 
muscles which are controlled by the adjacent cortical area in the 
ascending frontal convolution are not paralysed 4 Anarthna Bis* 
ordered speecli may be due to a bilateral cortical lesion, or a bilateral 
lesion of the internal capsule (pseudo-bulbar paralysis) or to a bulbar 
nuclear lesion (see p. •}04} 5 Word deafness Spoken language is not 

understood, it seems to be a foreign tongue The patient’s speech may 
be a jargon C IFord tlindness (alexia) The pvtient can see written 
words, but does not appreuate their meaning 7 Mixed aphasia In 
the majority of cases the aphasia is mixed There is a disturbance of 
general mtelligence, as viell as of speech, vrriting and understanding of 
spoken words, and often the p itimt is also suffering from hemiplegia 
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Apraxia and agnosia are condiUons closely allied to aphasia. In 
the former the patient is unable to carry out certain complicated 
movements, such as buttoning up his clothes. In the latter he confuses 
the use of objects. 

On Examination : A certain routine should be observed in investigat- 
ing cases of aphasia. A complete neurological examination must be 
carried out as detailed above (see p- 2, S3) and any lesion which is 
detected can often thus be localised. An enquiry should be made as 
to whether the patient is right or left-handed. The power of speech 
should next be tested by asking the patient to say how he feels, etc. If 
he cannot speak intelligibly his power of understanding spoken words 
should be tested by asking him questions, making liim indicate his 
answers by signs or wTiting. The power of imderstanding written or< 
printed words is then determined by giving him a paper to read, and 
asking lum if he understands it. He is asked to write, to repeat words 
spoken to lum, to copy words, pick out named objects, to name objects, 
and to write from dictation. In this way the various connecting links of 
the speech area of tlie brain are tested. 

Prognosis. This naturally depends upon the nature of the lesion. 
If it is not a lixmorrhage or a tumour, there is usually a tendency to 
improvement, but subsequent attacks are liable to occur. 

Treatment. \Micn the patient has recovered from the shock and 
the immediate results of the lesion which lias caused the apliasin, his 
power of speech may be slowly improved by the help of a specially 
trained speech instructor^ 

Encephalitis Lethargica 
{Encephalitis Epidemica) 

Definition. A disease characterised by focal lesions in the grey 
matter of the brain and central nervous system, often with a disturbance 
of the sleep mechanism. 

Etiology. The causative agent is believed to be a filtrable virus, 
the infection spreading from the iiaso-pliarynx to the araclmoid sac 
and so to the brain. EncephohUs lethargica occurs in epidemics, but 
sporadic coses ore met with. The disease was noted in Vienna at the 
end of 1316 and described by ven Ecoaomo. Early ia 1318 it appeared 
in London, and was at first mistaken for botulism. The virus may be 
%Tind-bome, but direct transmission from person to person is uncommon. 
Epidemics of encephalitis occurred in Japan from 1912 to 1029,’and in 
the St, Louis area, U.S,A., in the late summer of 1933. Predisposing 
causes: 1 . Age: Usually between 15 and 45 years. 2. Sex : There is 
no distinction. 3. Season : Epidemics are liable to begin early m the 
winter. 4. Locality : Towns espedolly. 5. Heredity : The disease 
may be transmitted directly by o pregnant mother to the infant who 
develops it a few days after birth. 

Pathology. Encephalitis letltargica has been reproduced in monkeys 
by subdural inoculation of a filtered extract of infected nervous tissue. 
The virus produces changes in the grey matter of the brain, especially 
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in the mesencephalon, basal ganglia and substantia nigra Thus the 
cranial nerve nuclei may be affected and less frequently the anterior 
horn cells m the cord Sleep regulation is believed to be disturbed 
when the grey matter between the diencephalon and mesencephalon is 
affected At autopsy the brain often presents no naked eye changes, 
but the leptomenmges may be hyperxmic and cedematous, and on 
section the cortex and the basal gangha may appear hypenemic, and 
actual hicmorrhages are sometimes seen in the grey matter, Alicro* 
scopically changes are found m the vanous masses of grey matter 
mentioned abo\ e There is a ** cuffing ” of the small vessels ul the grey 
matter, due to an inffitration of lymphocytes and plasma cells m the 
penvascular spaces Nerve ganglion cells may also undergo destruction 
m localised patches of grey matter The cerebral cortex is not usually 
affected 

Incubation Period This is probably about S to 10 days 

Cluneal Pmdmgs Certain types of the disease are described The 
onset in epidemics is usually acute, sporadic cases may start more 
insidiously 

Acute Cases During the prodromal stage, lasting a few days, the 
patient may complain of headache, shght sore throat, giddiness, 
shivering, malaise and occasional vomiting There may also be diplopia 
The temperature vanes between 08 6* and 100 -4* F One of three mam 
tjT>es may now develop, vrluch will be described separately 

1 The Somnolent ophlhalniopUgtc Type Mter tlie prodromal 
B) mptoms the patient becomes drowsy 

On Examination The patient may be noticed to fall asleep while 
he IS eating and later to become stuporose or delirious Tlicre ma> be 
no fever or a low continuous or irregular one of about 00* or 100* F . 
with at times a rise to lO-t" F A rash may rarely be seen on the body , 
macular, papular or urticanak The cramal nerves 1 Usually normal 
31 Optic ncuntis rarely occurs III, IV and VI There is commonly 
ptosis, and external oculo motor parcscs occur wluch inaj be bilvteral 
There mav be spontaneous nysLigraus The pupils usually reset 
norinallv but an Arg>11 Uobertsoii pupil iua\ be present V ’Ihe 
comcal rellcx may be abolished VII There nny be slight facial 
wcakntsb Mil There nioy br vestibular giddiness IXandX These 
may be affected XI and XII Usually tlitse are unaffected In addi- 
tion, there may be a lesion nffcctmg the plirenic nerv e In some instances 
there is evidence of involvement of anterior honi cells, as shown by 
weakness and hyi>olonia of muscles in the arm or leg Upper motor 
neurone lesions, due to involvement of the internal capsule, secondary 
to the lesions m Uic adjacent grey matter may result m stiffness of the 
limbs or an extensor plantar response The patient may liavc nphasn, 
or at tunes epileptiform convulsions, and retention of urine or fjices 
may occur Tiie blood The red cells show no definite clninges Tlicre 
IS usually a Icucocy losis of about 23,000 cells jht c rani The Wasscr 
mami reaction is negative The uruie There may be jiolyiuia or 
glycosuria TIic ccrcbro-spmnl fluid This may be normal, or under 
increased pressure It is usually dear The cells may be slightly 



ENCEPHALITIS LETIIARGICA 


323 


increased, about 20 lymphocytes per c.ram. The sugar content is 
usuaUy slightly increased, as is alM the protein. The Wasscrmaim 
reaction is negatUe, and tlic Lange test nmy show a luetic curve (see 
Fig. 23). 

2. The Hyperkinetic Type. The prodromal symptoms are often 
niarkcd, witli severe headache, pains in the back and vomiting. Pain 
'may be located to one area of the abdomen, such as the appendix 
region, or to the face, arms or legs. 

On Examination : ‘The patient is very ill, pale, weak, and the face 
may be swollen \vitli extensive labial herpes. The cliaracteristic feature 
is the muscular twitcliing, which may affect bundles of muscle fibres 
(fascicular), muscles as a whole (myoclonic), or groups of muscles 
(convulsive). The patient is dazed, but restless ; he is continuously 
tlirowing off the bed-clothes, getting out of bed, making noises with his 
tongue, and his speech is rambling. There may be insomnia, or sleep 
inversion, the patient being drowsy by day and very restless at night. 
The pupils ore usually small, unequal and react sluggishly or not at all 
to light or accommodation. The abdominal wall may show rapid 
myoclonic twitches, the umbilicus being jerked about in varying 
directions. The diaphragm may beaffected, producing hiccough. These 
myoclonic contractions often persist during sleep. Bilateral choreic 
movements of a very violent nature may also occur, and the patient 
must be prevented from .self-injury. In some cases atbetoid movements 
are also seen. The deep reflexes are usuaUy normal, but the tone of the 
muscles is diminished. The patient may later become very still 
(akinesis), and Parkinsonism supervene. 

8. The AmyosUUie-alcinelic Type. Here the prodromal stage may be 
comparatively mild, but the patient notices progressive weakness, and 
ultimately is confined to bed. 

On Examwaiion : TJie characteristic features ore the rigidity and 
the absence of movement, an acute forai of Parkinsonism. The patient 
performs all movements very slowly. There is an increase of muscular 
tone, resistance being felt when the limbs are flexed or extended. The 
deep reflexes arc not increased. If the patient is up, propulsion and 
rctropulsion (see p. 340) cuvn be demonstrated. There may also be 
tremors, sialorrhoca, and a greasy skin, due to increased sebaceous 
secretion. Somnolence or sleep inversion may be present. Further, 
various oculo-motor or bulbar parcscs may be noted, with disturbance 
of s[>cech or swallowing. Tlie temperature curve is usually only a little 
abos'O normal. j 

Certain minor forms of the acute disease will be enumerated, such as : 
4. The apoplectiform type. The patient is suddenly stricken, as by a 
cerebral btemorrhage and may die at once. 5. The cerebellar type, with 
marked ataxia. 0. The acute bulbar type, with disturbance of spcecli 
nn<J swallow ing. 7. The acute neurUic type, witli paresis of tlie face and 
limbs. 8. The visceral type, mlJj abdominal crises resembling those of 
tabes dorsalb. 9. The vionosymptomatie type. Hiccough may last 5 to 
7 clays, or there may be trismus or yawning. 10. The pseudo-tabetic or 
pscxido-paralytic type, with Argj'lMlobertsoa pupils and absent ankle and 

ii-( 
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knee jerks 11 The memngdte type, with sjmptoms of meningisni 
1 2 The psychotic type, tlie initial acute dehnuni suggesting a psychosis 
The St Louis epidciruc of encephalitis of 1933 was characterised 
by a sudden onset, ivith /ever, stiff neck, Jieadaclic, drowsiness and 
mental confusion llcco\ cry was rapid, the illness lasting about 2 vs eeks, 
although there was a 20% mortality rate TJiere were no Parkinsomaii 
sequelce A filterable virus was isolated 

Chrome Cases Tlie manifestations of the chronic form of the 
discasc*^niay directly follow an acute attack, or they niay only appear 
after an zntcnal of several jears In some instances tlie acute stage of 
the descase was so slight that it was not recognised as an> tlung beyond 
a mdd feverish illness or a temporary diplopia The symptoms of the 
chronic disease are due to destruction of nerv e cells, and take the form 
either of Parkinsonism or of juv enile pseudo pyschojutlua. Parkin 
sontsm Both children and adults are affected The appearance of the 
patient resembles tliat described for paralysis agitans (see p 340), but 
the tremors and piU roUing movements of the hands are not often seen 
The skin is typically greasy and salivation may be very distressing 
The patient usually becomes progressively worse each winter, hut m a 
few cases the disease does not progress Tome eye fits or oculogync 
crises occur lu some cases The eyes usually arc directed upwards and 
sideways with convulsive movements Various tics or clioreiform 
movements may also be a manifestation of the clironic disease and m 
some patients there is a tendency to obesity or ]>o)ydi]>sia and polyurm 
Jutaiile Pseudo pysehopathia is another very distressing condition, 
the child IS demoralised, alUiough his intelligence is good He will 
commit every maimer of e\ d, such os lying, stealing, and acts of violence 
^klthougU he often knows he is doing wrong, lie is powerless to control 
himself He is often particularly excited at night, and has been 
described as the “ apache ” type of child 

Differential Diagnosis As there is no specific test for the disease, 
and os it exists m so many different forms, a diagnosis can only be made 
b> appreciating the nature and possible sites of the lesion and tlie 
various clinical pictures which may result Other conditions which 
require exclusion arc polioencephabtis, botulism, drug poisoning, 
ur-cmia meningitis, cerebral tumour, cerebellar lesions, typhus or 
t}'phoid fevers, post-vaccinsl or measles encephalitis, mfiuenza and 
paraljsis agitans The cerebro spinal fluid should be exainmed m every 
cAse In Iiotulism the pupiU are usually dilated, the mouth is dry, and 
there are digestiv cdislurbanccs Polioencephalitis (sec p 408) In acute 
cases, which are rapidly fatal, it is usually impossible to make a 
diagnosis dunng life The young age incidence of the Parkinsonian 
syndrome is of great diagnostic value 

Course and Complications, The oiursc depends upon the sev erity of 
the disease The acute stage may be mdd and transitory, but followed 
later, perhaps at an interval of 4 to 9 years, by Parkinsonism A severe 
case maj rapidly unprovc, or relapses ensue during a prolonged illness, or 
the case insidiouslj passes into a chronic stage The important sequelm 
are the Parkinsonism and tlie pseudo psychopathia (stc above) 
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Prognosis. The mortality varies in different epidemics, but the 
average figures show a death rate of 10%, 30% become chronic cases 
and 30% recover completely. The Iiyperkiuetic type is the most 
fatal. Death usually results from bulbar paralysis, cachexia, inter- 
current infection, or pneumonia. 

Trcalment. Prophylaetic. During an epidemic it is advisable to 
gargle night and morning with a 1 in 1,000 solution of potassium 
permanganate. 

Curatiie. Acute cases should be isolated in bed. Intravenous 
injections of iodine should be given, using Klemperer’s solution ( 10 % 
sodium iodide in water). A test dose of 20 mils should be injected, and 
subsequently, if there js no idlos>'ncrasy, as shown by symptoms of 
iodism, 50 mils are injected 3 times a week for 3 or 4 weeks. If intra- 
venous injections arc not practicable, 2 mils of Liptodol or Xco- 
Ilydriol (ol. iodisat. B.P. Add.) should be injected intramuscularly 
8 times a week for 5 weeks. At the same tJnic hcxaminc gr. 10 t.d.s. 
should be given by mouth. If the patient is unconscious, a lumbar 
jjuncturc should he performed, and the fluid allowed to escape slo^vly, 
if it is under increased tension. Sedatives will be required for the 
hyperkinetic type of disease, the best being an injection of hyosein. 
bydrobrom. gr. 1/100 once or twice a day. This is also of value m 
relieving hiccough. In chronic cases a course of intravenous iodine 
should first be given, with a view to dcstroj'ing any active infection 
which may persist. If no benefit results, a course of intravenous 
injections of sodium cacodylate should be administered, starting with 
gr. i in m. 10 of distilled water, increasing by gr. ^ every fourth day 
until a dose of gr. 5 is given, and then working do\Tu the scale again. 
For the symptoms of Parkinsonism hyosein, bydrobrom. gr. 1/100 
is injected once or twice daily, or tincture of stramonium may be given 
by mouth in large doses. It has been shown that II. oz. J of the tincture 
produces rc.sults comparable with an injection of gr. 1/100 of hyosclne 
liydrobromidc. If the stramonium causes dryness of the mouth or 
paralysis of accommodation, pilocarpine nitrate gr. 1/10 can be added 
to one or more doses of the mixture daily*. Ilyoscinc hydrobromide 
gr. 1/50 tablet may be given by tnOulh, t.d.s., if it is not possible for 
the drug to be injected. For diurnal somnolence epbedrine bydro- 
cblorldc gr. ^ shoidd be given at S nan., and for nocturnal insomnia 
Mcdinal (barbitonum sol. IJ.P.) gr. 3 may' be prescribed at night. If 
sialorrbcca is a very troublesome feature, tbe^ parotid region may be 
exposed to radiation by X-rays. For oculogyric crises Proniinal 
(phcniitoiium U.P. Add.), gr. 3 tablet, may be used. One, or one and 
n half tablets daily* may lessen the fretiucncy of the attacks. 
llciizc<lrinc sulpliatc (ampitctamiii.s sulphas) mg. 5 tablets by* muutli, 

I to 12 ilaily, may relieve the fatigue, dvprcssiun and oculogyric 
crises. It should be ndminislcrcd with caution, and not given if there 
is arteriosclerosis. Children sufTering from p!rf:udo-pyschop.ithia arc 
best treated in sjxtial institutions. In some cases improvement is 
noted with the admiiuslration of thyroidcuiu, bcgiiuiing with gr. J t.d.s., 
and gradually* increasing the dose. 
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Acute Disseminated Encephalomyelitis 

DefiniUon. Inllamtnation affecting the brain and spmal cord. 

Etiology. Certain types are described . 1. Post-vaccinal A com- 
plication of \ accination against siimll jxix. 2 After infectious fevers, 
such as measles, chicken po\, muinxis, small-pox, scarlet fe^ er, diphtheria 
and whoopmg cough 3 Spontaneous, with no kno>vn cause. 4. Other 
types These include polioencephalitis (see p 400), encephalitis 
lethargica (see p 821), and certam fulminating cases of meningococcal 
origin 

Acute cncephahtis may occur os a complication in the treatment of 
syphilis with salvarsan compounds, m cerebral syphihs, m encephalitis 
periaxialis diffusa, m suppurative encephalitis (brain abscess) and 
locally due to trauma of the skull, or to concussion from a shell explosion. 

Pathology. The surface of the bram may appear congested, and 
on section punctate beemorrhages may be seen Jlicroscopically, there 
is a diffuse inhltration of the perivascular spaces ivith roimd cells and 
plasma cells, and dcm> elination of tlic white matter may be present 
around the vessels The pons, medulla and lumbar part of the cord are 
especially liable to be affected * 

Clinical Fmdings. i Pose vacemat Encephalotni/chiu. Tins was 
Arst described in 1012 (see also ]> 530) llie s>'mptuins usually begin 
10 to 12 days after a primary Taccmation in a c^d or adult The 
patient complains of malaise, headache and vomiting The temperature 
rises to over 102’ F , the legs become paralysed, and the plantar responses 
may be extensor There is later mcontuience of urme and feces m cases 
which die in coma The patient may recover completely, or die in a day 
or so, or recovery may be incomplete with residual states, such as 
hemiplegia 

2 Enuplialomyeliiisafsocialcdmthlnfectious Eeiers Thesymptoms 
occur ns a complication of measles, mumps, and chicken jmix , the 
legs may rapidly become paralysed, and there is retention of urme. 
The par^ysis may be flaccid with dunmishcd reflexes and later spastic 
with increased reflexes, and an extensor response. There may also 
be dissouat«l anssthcsia of tlic legs, pam and temperature sense 
being lost, and touch vibration and postural sense bemg unaffected. 
In oUier cases there arc convulsions with headache. The cerebro- 
spinal fluid Tins IS often normal, but in some cases there is an excess 
of cells and protein 

3 Sponiatieota Encephalomytltlu The patient is usually a young 
adult who IS suddenly taken lU, cither with pains in the body or limbs, 
or witli weakness of Uie legs 

On Examinalion There is often a spastic paresis or paraplegia, 
with exaggerated or lost deep reflexes, and usually an extensor iflantar 
response There may be sensory loss m one or both legs, or a Brown- 
S^quard syndrome viith paralysis of one l<g and loss of sensation on the 
oUier side. There is usually retention of urine The cranial nerves are 
seldom affected, but Uiere is often nystagmus In some coses menmgeal 
symptoms are present, or there mayr be aphasia and hemiplegia The 
ccrcbro-spinal fluid is nonuol. 
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Differential Diagnosis. The disease is probably distinct from acute 
disseminated sclerosis. Thus the fever, shooting pains, loss of pain and 
tcmperattirc sensations, the normal ccrebro-spmal fluid, and at times loss 
of deep reflexes in the legs during the acute stage, are in favour of 
encephalomyelitis. In acute disseminated sclerosis there is more likely 
to be diplopia, loss of postural and vibration sensations in the leg, and 
retrobulbar neuritis. Other conditions which, may require exclusion 
are polioencephalitis (see p. 406), encephalitis lethargica (see p. 321), 
and meningitis (see p. 288). 

Course and Complications. Tlie disease may pursue a rapidly fatal 
course, or there may be recovery, after an acute illness lasting 1 or 2 
weeks. Sequeke include a persistent Brown-Sdquard syndrome, a 
condition resembling chronic disseminated sclerosis, hemiplegia or 
aphasia. 

Prognosis. Only a few cases die ; the majority recover. 

Treatment The patient must be kept in bed and symptomatic 
Ireatnietit applied. In post-vacciiial encephalomyelitis 5 to 30 mils of 
serum, obtained from an individual successfully vaccinated 14 days 
previously, should be injected intravenously, or into the patient’s theca 
after lumbar puncture. 

Encephalitis Periaxialis Di^usa 
(Schilder's Disease) 

DeflniUon. A disease characterised by inflomnmtory changes in 
the white matter of the brain, with demyclination of nerve fibres. 

Etiology. Tills is a rare disease, the cause of which is unknown. 
Children and young adults are chiefly affected. 

Pathology. The brain often appears small. On section, sharjily 
defined pati^cs of greyish or reddish-brown hyaline appearance arc 
seen in the wliitc matter. The occipital and temporal lobes ore especially 
likely to be affected. Lesions also occur in other parts of tlic cerebrum, 
and these may coalesce. The cerebellum is sometimes affected. 
scopically, it Is seen that the myelin of Uic white mutter is destroyed, 
with secondary degeneration of tlie axis cylinders. /Vn infiltration of 
round cells and neuroglial cells is present In the white matter, and 
phagocytes and lymphocytes arc gathered around the vessels. 

Clinical Findings. The patient is often a child about the age of 
8 or 10 years. Tlie symptoins depend upon the area of brain affected ; 
in a typical case the patient is comparatively suddenly taken ill with 
malaise and headache. Tlicro may be early disturbance of vision, 
giddiness, deafness, or dilficulty in walking, or in using an arm. 

On Exasniiialion : If the cortical motor area is involved tlicrc may 
be spastic weakness of a leg or arm, witli exaggerated deep reflexes and 
an extensor plantar response. Witli involvement of tlie ocdpital cortex 
Uicrfc is dimness or loss of vision. Xh“s visual fields may be totally 
blind, or with luiilateral lesions there is a homonymious hcmianopla. 
The pupils react normally, and Uic discs arc normal ; occasionally tlicre 
is a slight degree of optic neuritis. When tlie frontal lobes arc affected 
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there may be alteration m’mentabty, such as cMdisImess or actual 
dementia In other cases there rs disturijance of speech or aphasia. 
Jacksonian fits or generahsed epileptiform convulsions may occur 
The cerebro spinal fluid This is normal The temperature is usually 
normal, but may rise before death 

Differential Diagnosis. The diffusdy scattered and spreading 
nature of the lesions usually serves to differentiate the disease from a 
cerebral tumour With the latter, papilloedcma is generally more 
intense 

Course and Comphcations The course is usually steadily progressive, 
arrest being v cry rare 

Prognosis The disease is usually fatal cither in a few months or 
in 2 to 3 years 

Treatment No cure is known The administration of iodides or of 
arsenic is unavailing 


Cerebral Diplegias 

{including LtUle s Disease) 

Definition A disease of mtints cliaraclerised by spastic di]>Iegia, 
or spastic rigidity of the arms trunk and legs 

Etiology In Littles disease the causes arc operative before or 
during birth Tlicj include birth mpints resulting m cerebral venous 
hamorrhage iixtnorrhagic disease of the ncu born intra uterine 
infections and fiultv development (agenesis) of the pynmidal tracts 
In other cases of cerebral diplegia the s|iasticit> develops m early life, 
often due to encephalitis and rarely to hypolhjToidisin Infantile 
hcmiplcgn may be due to h&morrhage infections and possibly to 
degenerations 

Pathology Cerebral venous h cniorrliagc, or pctccliial and confluent 
hainorrhagis may be found |)ost mortem In other cases the con 
volutions of the brain apjje-ir atrophied on naked eye exammalion, 
ami microscopically atrophy or sclerosis of the pyTiniidaJ tracts is seen 
Multiple sinaiUysts (poreiiceplnly ) arc at times present m the brain 
Clinical Findings No syiaptoms arc usually noticed at birth 
The infant docs not begin to walk until after the normal age (1 year) 
It is then noticed that itie legs arc weak 

On I lamination There is spastiaty of tlie legs, with an increase 
of Die deep reflexes The extensor plaotar response of the infant is 
perpetuated Later the heels become raised, and the cluld cannot walk 
on them, the legs are adducted, ond may actually cross one another on 
walking (scissors gait) The arms arc rarely aUccted In the majority 
of rases the mentality of the child is normal In other cases mental 
dcficitiicy allictoid movements or epileptiform fits may occur There 
IS usually a tendency to improvcinuit, but dcatli may result from some 
mtcrcurrcnt disease 

Treatment In the early stages massage and passive movements 
should be appbed to the affected hmbs I^tcr contractures may 
improved by ojicratious such as tenotomy Aetivt rcnudml cvcrcists 
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are useful in tlie co-ordination of movements. TJie administration of 
tliyroideum in doses of gr. 1/10 t.<Ls. is of value in cases associated mtb 
hypothjToidism. 

Amaurotic Family Idiocy 

{CeTehro-macxilar Degeneration. Tay-Sachs Disease) 

Etiology. The cause is imknpwn. The patient is nearly always a 
Jewish Infant. It tends to affect several members of one family. 

Pathology. There is degeneration of nerve cells, with deposition of 
lipoid material throughout the brain and cord. The nerve cells swell 
and the nuclei are destroyed. 

Clinical Findings. The infant appears healthy at birth, but between 
the age of 3 and 6 months muscular weakness is noticed. This often 
starts in the back, and becomes generalised. Ophthalmoscopic 
examination shows a condition of primary optic atrophy, with a cherry 
red spot at the macula due to atrophy of the retina and exposure of the 
choroid. The disease is progressive, there is marked mental deterioration, 

• and death occurs in about G to 12 months from the onset of symptoms. 

The Jui'etiile Type. Another type of the disease affects young 
children, usually not Jews. There is some degree of optic atrophy with 
retinitis pigmentosa, but the red spot does not appear at the maciila. 

Epilepsy 

{Idiopathic Epilepsy) 

Defiflition. A clironic disorder iawhicli there are recurrent attacks 
of unconsciousness with or without convulsions, due to no known 
cause. 

Etiology. In some coses an attack may be provoked by a fright, 
but air raids have not increased the incidence of fits in epileptics. 
Predisposing causes : 1. Age : The majority of cases begin in childhood 
or about the time of puberty. In a few cases the attacks first appear 

* after the’ age of 50. 2. Sex ; The incidence is equal. 3. Here^Utary 
transmission : TJiis occurs in a definite proportion of cases. 4. Neuro- 
pathic disposition ; This is probably an important factor. 5. Rickets 
and infantile convulsions. 6. Dyspituitarisra ; Especially of the 
Ecoblicli type. 7. Jligraine may be a precursor. 8. Left-handied 
individuals are unduly susceptible. 9. Local cerebral lesions are present 
in a certain proportion of cases witir generalised fits. 

Pathology. Tlie following theories have been suggested to explain 
the manifestations of epilepsy: 1. Irritation of the cerebral cortex. 

2. Inhibition of the cerebral cortex. The convulsions are due to 
uncontrolled stimuli from the lower cerebral centres (a “ release ” 
phenomenon). 3. Anaphylactic shock. The fall in blood pressure and 
Icucopenia favour this sdew. 4. A metabolic dysciasia. Some 
unknown epileptogenous agent drculatcs in the blood from* time to 
, time. Thus the serum taken from a patient during an attack may 
induce convulsions on injection into an animal, whereas the scrum 
between the attacks is innocuous. The chemistry of the blood and 
cerebro-spinal flmd shows no abnonnalittes between or durin-^ the 
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attacks The attacks are apt to remit during pregnancy and to be 
intensified in relation to menstruation, this may be due to some 
inetabohc disturbance 5 As the electro encephalogram shoiis that 
epilepsv IS associated ivith the development of abnormal rhythms in the 
cerebral cortci, It Ins been called a paroxysmal cerebral djsrliythmia 

It therefore appears likely tliat two factors ore required, a congenital 
or acqmred cerebral defect and an unknown toxic agent In organic 
epilepsy there may be any form of cerebral lesion but convulsions only 
occur in a certain proportion Tims wiUi cerebral tumours epdeptiform 
convulsions are noted m less than 10% of cases Post mortem, no 
changes are found in the central ner\ous s^tem of men or animals who 
have suffered from idiopathic epilepsy. 

Clinical Fmdings The patient is usually a child or young adult 
There may be a history of infantde convulsions The general healtli 
IS often good, but the patient is apt to be lazy, egocentnc aiid prone to 
lymg The speech may be of the “ plateau ” type, the vowels being 
pronounced with a peculiar even tone Tlie chnical findmgs of 
idiopathic and organic epilepsy arc ludistiiiguishable, and the so called 
Jacksonian, or local fits, are met with at times in many cases of idiopatluc 
epilepsy in wlacli there is no local lesion of the brain Certam t 3 q)es of 
epilepsy are described — 

1 PeUi mal (niuior attacks) The patient may be quite unaware 
of their occurrence The onlooker notices that tlie patient suddenly 
stops speaking or remams motionless for a second or so He looks 
dazed, Uie pupils may dilate, the head moves slightly, the eyes deviate 
and there may be yaivnmg The face usually becomes p'de and 
subsequently Hushes The patient then comes round suddenly ond 
continues what he was doing During the attack there is a brief loss 
of consciousness In other cases the patient may suddenly fall to the 
ground without warning {morbut caducens), he gets up again at once 
after a momentary loss of consaousness Another type of minor 
attack IS characterised by what is known as a psycliic equivalent ’ m i 
which the patient may, for example, become a homicidal maniac or 
perform automatic actions of which he is unconscious 

2 Grand mal (major attacks) In about half the cases there is a 
preliminary phase known as an aura The aura IJiis may take the 
form of auditory, Tisual, olfactory or gustatory sensations In other 
cases numbness or tinghng may be felt in one of the extremities, or a 
sensation of something travelling up the arm or leg There may be 
slight muscular twtclungs, cramp, sweating, giddmess, or pec^iar 
dreamy states or reminiscent sensations of famdianty with certam 
places with which the patient is personally unacquainted These aur® 
indicate the beginning of a fit in some portion of the brain and the 
process, whether it be one of excitation or inhibition, spreads rapidly, 
prcKlucuig imconsciausncss and convulsions Tliesc usually afiect 
first such muscles as those which moie the head and eyes and then 
rapidly become generalised The patient may give an imtial unconscious 
cry and then fall to the ground There is marked pallor The tonic 
phate This lasts for about half a mmute The muscles are contracted 
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and the attitude is often that of decerebrate rigidity, the arms being 
flexed and adducted, the I^s extended, the head retracted and often 
turned to one side, and the back arched. Itespiration usually ceases 
with resultant cyanosis., The tongue is protruded and bitten as a result 
of masticatory spasm. The clonic phase. This is characterised by 
jactitations, violent muscular contractions and relaxations producing 
convulsions. They may be first noted on one side of the body. 
Breathing is stertorous and frothy fluid exudes from the mouth, which 
is blood'Stained if the cheeks or tongue have been bitten. The face is 
contorted, the mouth opening and closing and the eyes rolling up^Tards. 
There is frequently enuresis, and the pulse is rapid and of small volume. 
The pupils are dilated and do not respond to light, the comeal and deep 
reflexes are usually abolished and the plantar responses ore often 
extensor. It is believed that the blood pressure falls during an attack. 
After 3 or 4 minutes the convulsions cease, and the patient falls asleep 
or rapidly regains consciousness. He does not remember the attack, 
but may be made aware of it by finding that be has injured himself or 
that he is in some unusual position, or that he has had incontinence of 
urine. On recovering consciousness be may complain of severe 
headache or of nausea or vomiting. There is frequently polyuria 
witli a trace of albumin in tlie urine, and an extensor response may 
persist for a few hours, with increase of the deep reflexes. In some 
cases there is a temporary aphasia or post-epileptic paralysis (Todd’s 
paralysis). Changes in the eicctro-cnccpbalogram have been foimd in 
50% of patients under the age of 40 years, suflering from convulsh’c 
epilepsy, even although no fit is seen at the time of the examination. 
The abnormahty between the fits consists in the occurrence of inter* 
inittent, irregular slow waves. “Seizure” waves occur during a fit; 
in grand mal these are sharp spikes, in petit mal quick sliorp spikes 
alternate with slow round waves, and in psychomotor attacks (psychic 
variants) square flat waves arc seen {see Fig. 24). 

3. Slalus epilepliexu. The patient may pass into a state of coma 
interrupted by convulsive attacks without recovery of consciousness. 
The temperature is raised to 104“ or 105“ F., the pulse is frequent and 
of small volume, there is rapid bodily wasting and death is likely to occur 
in a few days from fatty myocardial degeneration or pulmonary cedema. 

Special Varieties of Epilepsy. 1 . Cttrtive Epilepsy. The patient 
suddenly rushes about, forwards, backwards, or from side to side, l>cmg 
unaware of his actions. 

2. Pijknolepsy (Friedmann-Heabronnct disease). This is a disease 
of chihiren closely resembling petit maL The onset is usually between 
the ages of 4 and 12 years. The attacks begin quite suddenly and are of 
very brief duration, lasting only a few seconds. T/ic child lias a vacant 
look and is unable to speak or move. Tluirc may he twitcldn"' of the 
eyelids, and the eyes may joU upwards. There arc no convulsions and 
tlie child does not fall and is not really unconscious. *it^jjYcry is sudden 
and complete. many as 100 such flts rruy (,cc»r j'a a day. The 
attacks usually disappear after puberty and are tohilly uninfluenced by 
drug treatment. 
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3 Mijoclonic Epilepsy This type is characterised by excessive 
muscular contractions of the niyodonic type (see p 323) 

1 The Lenticular Type There is marked ngidity of the trunk and 
limbs, speech is blurred and slow, and facial contractions may be noted 

Differential Diagnosis Idiopathic epilepsy must be diagnosed 
from 1 Infantile convulsions Climcally the convulsive phenomena 
arc alike, and epilepsy c-m only be excluded by the course of tiie disease, 
infantile convulsions being of a temporary nature, epilepsy tending to 
recur 2 Jacksonian epilepsy This type is m some cases organic and 
associated with a defimte cerebral lesion such as a depressed fracture of 
tlieskul] tumour of the brain gunshot wound ol the head, etc locilfils 
ensue In other cases local fits occur m idiopathic epileps> 3 Epi 
Icptifonu convulsions associated witli urxmia, congenital cvstic disease 
of tiic kidney alcoholism, lead poisomng, cerebral sj’philis, general 
panljsis of the insane, cerebral c>sliccrcosis, etc 4 Hysterical 
ittacks During these attacks the patient is not completely imcon 
scions The attacks occur m the presence of onlookers, and the patient 
docs not fall m a dangerous situation Ihe corneal, pupil and deep 
rcllcxcs are usually present The patient does not bite lus tongue 
nor micturate Hysterical attacks may alternate with epileptic ones 
5 Symcopal atUcks These are associated with a fall m blood pressure 
and are usually prov ol cd by some unpleasant sight or thought There 
IS loss of consciousness and convulsions may occur Adams Stokes’ 
attacks are associated with cerebral anxmia (see p 220) 0 ^aso• 

vagal attacks (niLdullorv syndromes) These resemble a much 
prolonged attack of petit inai There is cutaneous pallor and sweating, 
a slow and feeble pulse dditcd pupils Jlaccid muscles abdominal^ 
cardiac or respiratory discomfort and tlic patient may fill 7 Narco* 
lep>> This may be differentiated from epilepsy Males are affected 
slightly more frcqucutly than females usually about the age of 
jnibcrtv or more rarely about the ugc of 40 aud tlie disease is very 
obstinite It IS cli iractcriscd either by sudden attacks of uncou 
trollabic sleep, or by the cataplcclic attacks with loss of muscle tone 
Tlic latlir are induced by emotions especially by amusement The 
jwtient falU but retains consciousness He is unable to speak or to 
move the lower jaw drops and the eyelids tend to close After a few 
seconds or mmutes he suddenly recovers There may be protrusions of 
the tongue or contraction of the facial muscles possibly due to the 
patient trying to speak The patient usually desenbes the attack by 
say mg that he ‘ flops ’ In some cases narcolepsy is complicated by 
epilepsy frauniatic cases also occur following blow-s on the head and 
[wssibly result from minute Incniorrliagcs near to or in the third 
ventricle 

Course and Complications Tlie course of epJcpsy is veryvariable 
Elinor attacks may occur frequently and be interspersed vmUi major 
fits Major attacks may recur at comparatively long mtervals Com 
plications mclude post-cpUcptic phenomena, sudi as automatic actions 
Thus Uie jiaticnt may undr^ after an attack, being quite unaware of 
hts actions Mama and paralysis may ensue llupturc of the heart, and 
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Tracturc or dislocation of llic jaw, may occur during the convulsh e stage. 
Mental deterioration is especially U^ly to follow attacks which begin 
early in chUdliood; it does not depend ujwn the violence of the attacks. 

Prognosis. The outlook is usually unfavourable in epilepsy, and 
spontaneous recovery is comparatively infrequent. The most hopeful 
signs Ate the absence of minor attacks and long spaccd-out major 
attacks. Petit mat is less easily influenced by treatment. Status 
epilcpticus is a very grave event ; death may be due to an accident, 
such as suffocation during a nocturnal attack. 

Treatment.' Prophylactic. An attack may sometimes be aborted 
when tliere is an aura of something travelling up the limb, by tying a 
bandage around the limb close to tlic trunk. Firm muscular contraction 
by clenching ti»e fist may at times avert an attack heralded by a recog- 
nised aura. In view of the hereditary transmission of a neuropathic 
nature it is inadvisable for epileptics to many. 

Curative : 1. During the attack. No special treatment is usually 
required for attacks of petit mal. The immediate treatment for an 
attack of grand mal consists in loosening the patient’s collar, removing 
false teeth if present, and preventing lum from biting his tongue by 
inserting a spoon bct^vcc^ his jaws. Tlic patient should not be aroused 
if he fulls asleep after the attaeJ^ If there is much collapse a hypodermic 
injection of a stimulant such as stryclinin. hydrochlor. gr. 1/00 may be 
given. A patient who is subject to attacks of epilepsy occurring by 
night should sleep on a low 

2. Between the attacks. Treatment is best commenced by the 
administration of potassium or sodium bromide. If the attaclcs occur 
by night gr. 20 should be given each evening before retiring to bed. If 
the attacks occur by day a dose of gr. 10 may be given twice a day or 
gr. 20 In the morning. The addition of liq. arsenicalis m. 2 or 8 will 
usually prevent the appearance of a bromide rash. Over-dosage of 
bromides is shown by o furred tongue, drowsiness and slowness of 
speech. If the bromide controls the fits odcquatcly it should be taken 
regularly and continued for at least 3 years after the last fit. If the 
bromide is nut successful a trial should be given to Luiinnal (phciio- 
barbitonum IJ.P.), beginning with a dose of gr. i once or twice a day 
and continuing with the bromide os before. Luminal is more cHluicion'i 
than the soluble sodium salt. The Lununal nuay be increased up to 
gr. 1 twice a day. In some cases it is very clTieacious in controlling 
the fils, but there arc ecrlain drawbacks to its use ; thus the patient 
may rapidly become tolerant, necessitating an increase of the dose, 
or the ilnig may produce toxic effects, sucli as dementia or delirium after 
even a snutU dose. In some cases the fils have increased in number 
or severity after the Lumitial bos been discontinued. For the minor 
attacks characterised by falling, a dose of LuminaJ gr. } takcji regularly 
at night is of value. Other drugs which arc somclimes used include 
tincture of bcUudoniia m. 7 to 15. This may control Uic attacks when 
other drugs fail. Sodium bilwratc gr. 10 to 15 can 1« used witli a 
bromide mixture, and aids in rontrolling both major ond minor attacks. 
The addition of tincture of digitahs nu 5 to lo, to a bromide nibclarc. 
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li of value lu some cases bodtiiin djphen>l*h>dantionate (Epanutin 
Dilantm) vas introduced m 1938 for the treatment of epilepsy It is 
put up in capsules containing gr Ij for adults and gr ^ for infants 
It IS a powerful anti convulsant, but not without danger The jiatient 
must be under \crv careful medical supervision durmg tlic first few 
weeks of its administration It should onl> be tried when other drugs 
such as bromides, Lununal, belladonna and borax have failed If 
Epmutin then fads it shoulil be given in combination witJi Lummal or 
bromide It is more cfilcacious m grand inal than in petit mal Toxic 
synijitoms include nausea, vomiting, ataxia, trcnjprs, headaclie, 
hallucinations delusions and cutaneous rashes Epanutm should be 
chscontmued at once if any of these occur The change over from 
bromides or Luminal should be made slowlj Thus if the patient 
was taking tlircc doses of Lununal dail}, one dose of Luminal should 
be rc))laccd b> one capsule of Epanutin each w eck It may be adv isable 
to continue tlic administration of one dose of Luminal with 3 to 5 capsules 
of Epvnutm daily Similarly the clinnge back from Epanutm to other 
drugs should be made gradually or status cpilcpticus may be pre* 
(.ipilated In all cases a daily action of the bowels should be ensured 
lor status epilepticus the patient should be kept in bed m a dark room, 
and an immediate subcutaneous uijection given of morpiun sulph 
gr i or hyosem hydrobrom gr 1/200 A subcutaneous injection of 
Luminal Sodium gr 2 in tit 11 of water should then he given and if 
this does not stop the convulsions on enema may be administered, 
followed b} a rectal injection of } to i fi oz of paraldeliyde (for on 
adult) with an equal quantity of olivo od/and the tenijicrature may be 
lowered by tepid sponging 

Ccncril TnaimtU The patient should be encouraged to take an 
interest in outside affairs as for os possible, but mental worry and over* 
fatigue arc injurious A regular mode of living, with open air exercise 
and avoidance of alcohol should be enforced No epileptic should be 
allowed to dnvc a car or engage m any occupation m which he may be 
a danger to himself or to others Children of Uie poorer class are often 
best treated in special institutions or coloiucs 

Du I It IS now Uiought that a salt poor diet lias no special merit 
in the treatment of epilepsy A kctogcnic diet is of temporary v alue in 
some cases, especially in children The iiictliod which was described in 
previous editions is now, however seldom used 

NorxN/psy Tdu5 mty Iw tr&ited aw the tao^e Ivwar ar lo 

some cases good results have been obtained by the admimstration of 
cphc<l«nc liy tlrocliloridc gr | tJirce times i day for in adult, and gr J 
for a child, or by Lcnzediine sulphate (amiihetannna sulplias), mg S 
tvblcts, 2 to 18 daily 

Chorea 

[Sydenham'* Chorea Rheurtuiitc Chorea St. Viiu$* Dance) 

DclinitiOQ. A disease characterised by spontaneous and irregular 
muscular contractions, usually associated wiUi an acute rheumatic 
infection 
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Etiology. Tile cause is not definitely known, but in tlie majority 
of cases chorea is believed to be due to a rheumatic infection. Exciting 
causes.' 1. Fright, 2. Pregnancy, especially during the first three 
months of the first pregnancy, ^edisposing causes : 1. Age ; Child- 
hood and adolescence, rare after 25. 2. Sex : Females pr^ominate. 
3. Overwork at school. 4. Poverty and unhygienic surroimdings. 5, A 
familial rheumatic tendency. 

Pathology. It is believed that the essential change consists in 
a mcningo-encephalitis in which the pia-arachnoid, cerebral cortex, the 
caudate nucleus, the red nucleus and possibly the superior cerebellar 
peduncles are affected. A focal lesion of the corpus Luysii (subthalamic 
body) will cause hemichorea on the opposite side. The meningo- 
encephalitis may be duo to infection by the Diplococcus rheuniaticus of 
Poyntoa and Paine. Previously chorea was considered to be due to 
minute cerebral emboli, associated with rheumatic carditis, or to 
cerebral thromboses. 

Clinical Findings. The patient is often a child of about the age of 
10. The child becomes nervous, irritable and unnaturally emotional. 
She is listless, inattentive and has difficulty with her lessons. There 
may have been loss of appetite, and sore throat, grooving pains or 
rashes on the skin (such os erythema nodosum). In some cases the 
child seems lame or drags one leg, or is clumsy, and is apt to drop 
things, and she may have difficulty in speech when e.xcitcd. Twitching 
of the face, grimacing, twitclung of the hands, or shrugging the shoulders 
may be the first sign noticed in other instances. 

On Examinaiion : The signs present vary with the severity of the 
case. 

A Alild Case : The twitching movements are seen chiefiy on both 
sides of the face, and in one hand, arm or shoulder. Trentors are seen 
when the ana is extended and there is a tendency for the arm on the 
affected side to droop, with flexion of the wrist and over-extension of the 
mctacorpo-phalangeal joints. The tongue may be jerked in and out 
when the patient i? asked to protrude it. Jerky movements may occur 
at the elbow and shoulder when the patient grips the examiner’s hand. 
The temperature is normal, but the heart may be slightly dilated. 

A Moderate Case : The movements now are very obvious and the 
efuTd is fiafcfly ever stiff. The fegs are {ess aHected titan iiie arms. 
When only two limbs are involved they are always Ijomolateral. The 
face and trunk muscles are bilaterally affected. The movements are 
described as spontaneous, large and irregular. To a certain extent they 
can be controlled and they cease during sleep. . The affected muscles 
are lacking in tone and the ami does not swing on the affected side on 
walking. Hypermetria is shoivn fay the difficulty in grasping objects, 
flnti by the finger overshooting the mark in the finger-nose test. Dysdia- 
dokokinesis may also be present (see p. 351). The reflexes : The 
cutaneous reilexes are normal. The deep reflexes are diminished in 
moderately severe cases, and the knee-jerks are “ sustain^,” the leg 
being hung up for a brief period before it falls again. The sphincters 
are not affected. Sensation is normal. The temperature is often 
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normal, unless the illness is complicated by an active carditis, and the 
pulse IS not so rapid as ui rlieumatic fever 

Sane Cases (Chorea Gravis) The movements are violent and the 
patient may be thrown from a chair or bed There is disturbance of 
speech and of deglutition Alamacal symptoms may appear, or there 
may be delirium »ith visual hallucinations The temperature is usually 
raised and signs of endocarditis are rarely lacking Other types 
described include Chorea moUiS, in which there is a flaccid paresis of 
the voluntary muscles with only slight movements Paralytic chorea, 
one arm or leg may be hmp and almost useless 

Differential Diagnosis The dtagnosu of a typical case of chorea 
usually presents few difliculties Certam other conditions may require 
consideration such as 1 A tic Here the movements are repetitive 
and limited to certain muscles 2 ll>stcna St Vitus’ dance, as 
ongmally desenbed was presumably a hjstencal manifestation Tlie 
niov ements m hj stena (see p 347) hav e not the character nor distnbution 
of those m chorea 3 Symptomatic chorea Tins occurs m such 
diseases as epilepsy, infantile cerebml paralysis, tabes dorsalis, 
generil paralysis of the insane, or as a postencephalitic symptom 
4 Encephalitis lethargica In the hyperkinetic variety of tlus disease 
Uiere IS generally a III nene paralysis (sec p 323) 5 Athetosis The 

movemetils here differ from those of chorea and are usually confined to 
the hand or arm They are generally the sequela of a hemiplegia 
0 Huntington’s chorea The age incidence is later, there is a familial 
history and usually mental degeneration 

Course and CompUcatioos Mild cases respond to treatment in a 
few weeks, but if the condition is overlooked or the cliild is pressed at 
her work the disease is prolonged Recurrent attacks occur in about 
30% of cases, often after an mterval of a year A watch should be kept 
fur complications such os endocarditis or pericarditis Aortic disease 
rircly occurs Ulitral stenosis often develops many years after an 
attack of chorea 

Prognosis This is good, except m chorea gravis and maniacal 
chorea In cliorca gravis dysphagia is a dangerous symptom, and 
maniacal chorea is usually rapidly fatal The gravity of the disease is 
increased by endocarditis or pericarditis Abortion is liable to occur m 
the chorea of pregnancy, and nmy be followed by the death of the 
mother 

Treatment In all cases the cliild should be taken away from scliool 
and kept quietly at rest at home, preferably in bed, unless the disease 
13 very mild In severe cases precautions should be taken to prevent 
the child injuring herself by fulling out of bed Adequate nounshment 
IS necessary and milk is of value in this respect The bowels should be 
kept open daily ^\arm batlis tend to relieve the nervous symptoms 
There is no specific curative drug Good results are usually obtamed 
witli aspinn in doses of gr 10 t d,s for a child of 10 to 12 years. In 
other cases, tiq, arscmcalis may be given in doses of in 3 to 5, t d.s 
ji c , care being taken llut neunlis does not occur Some phy sicians 
claim good results with Chloretone (chlorbutol B P ) gr 5 t <1 s in a 
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cachet, and this may be given if the diild is very restless. In raauiacal 
chorea a mixture containing Pot. broin. gr. 10, cWoral hydrat. gr. 15, 
s>T. aurant. m. 30, aquam ad 11. oz. J, should be given td.s. for a 
child of 12, or Avertin (broraethol B.P. Add.) 0 075 mil. per kg. body- 
weight may be given per rectum. In some cases an injection of hyoscin. 
hydrobrora. gr. 1/300 is of value. If the convulsions arc not checked, 
an inhalation of cldoroform may be necessary from time to time. 
Fever tlierapy has been used with good results in some cases in America. 
Tile body tcnijierature is raised to 105* or IOC* F. by means of a hot box, 
and is kept at this level for several hours. This is repeated once or 
twice at intervals of 5 or 7 days. During the illness a careful watch 
should be kept on the heart to detect signs of dilatation, endocarditis 
or pericarditis. Should they occur, further rest in bed is required as 
described on pp. 205, 240. Convalescence should never be hurried, 
.and the child should not be allowed to return to school until all 
movements have ceased. A tonic containing iron, such as syr. ferri 
phosph. CO. m. GO t.d.s., p.c., is of value. No e.xamiiji>tions should be 
allowed for a year after returning to school. 

Huntington’s Chorea 
(CAronic Progussive Chorea) 

Definition. A disease characterised by cliorciform movements and 
mental deterioration. 

Etiology. The cause is unknown. PTedtsposingeaxues : 1. Heredity: 
The disease presents a definite familial incidence, ond in some eases the 
mental and physical characteristics are transmitted independently. In 
successive generations tlic disease tends to show itself earlier ; further, 
if one generation escapes, the disease docs not reappear. 2. Age : 
Usually bctw'ccn 30 and 50 years. 3. Sex : The incidence is equal. 

Pathology. The brain is usually below the average size, wiUi some 
atrophy of the frontal lobes and corpus striatum, the putamen is 
especially affected, with secondary involvement of the globus p.illidus. 
The mental changes may be due to atrophy of the cortical nerve 
cells. •• 

Clinical Findings. Choreic movements are first noticed in the face 
or in the muscles moving the head. The arms and legs arc subsequently 
affected. The sjJcccJi may liavc a peculiar explosive clioractcr. The 
oculo-motor muscles arc usiwlly the last to be involved. The patient 
finally becomes cliair or bed-ridden. The mental clianges are insidious, 
the patient is irritable and lacking in external interests, and gradually 
Ids higher mental faculties fail. 

Differential Diagnosis. The cliaractcr of the motor and mental 
changes, with a familial liislory, usually establishes Uic diagnosis. The 
blood and ccrebro-spinal fluid should be examined to exclude neuro- 
syphilis. Senile cliorea: The age of onset is later. There are cliorcic 
movements, but no mental changes. This may be an at>T)ical form of 
Iluntinglait’s chorea. Congenital cliorca: This is present from birth 
and is probably due to agenesis of the cells in the corpus striatum. 
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There is no spasticity of the hmbs, buj the mental processes are rather 
slow The condition appears to be related to Huntington’s chorea 
Apoplectic chorea Tins results bom a luemorrhage into the substantia 
nigra m the raid braui The patient has choreiform movements and 
usually dies m a week or so 

Course and Complications The course is usually slow, and the 
patient may liv e for 20 years or so after the first ajipearancc of symptoms 
Homicidal or suicidal mama may occur as complications 

Prognosis The disease, although not curable, is not necessarily 
fatal and death is often due to an intercurrcnt infection 

Treatment Prophytaciie Marriage should be avoided by a sufferer 
from the disease 

Curah e No drug is known to Lave any effect ui checking its course 

Electric Chorea 
(Dubint’s Disease) 

This IS probably a myoclonic form of encephahtis letliargica (see 
p 823) The patient is very ill with pains in the back, violent muscular 
contractions and fever The disease is usually fatal m a few weeks 

Pmk Disease 

(/«/anrif« Aerodtjnia Eryihradema Tropho dermalonturosts) 

Defiutioo A disease of infants cliaractcrised by mental disturb 
ariccs insomnia siieatmg, disordered sensation of the extremities and 
peripheral vascular phenomena 

Etiology riic disease is believed to be due to an unknown virus, or 
to the deficicncv of vitaniia 

Predisposing causes I Age Usually i months to 4 years 2 Sex 
Equal incidence 3 Season Wmter and spring 4 Locahty Central 
Europe, Australia and North Anicncs Sportdio cases may occur 
anywhere Locahsed epidemics have been described 

Pathology Tlie essential lesion is believed to be au encephalitis 
affecting the sub thalamic centres Penpheraj ncuritic changes have 
also been described 

Clinical Findmgs Prodromal Stage Tile onset is insidious, but 
there is probably an early stage with shgiit fever lasting a few days 
The earliest change noted by the parents is often an alteration in their 
child s disposition Tlic infant may become listless, or exlubit fits of 
temper cliaraclenscd by sctcanung and biting He may complain of 
itching, tuigUng or burning of the soles of the feet or palms of the hands 
The appetite is often poor aud thirst excessive, and micturition may be 
delayed 

On Examination The child avoids tlic light and may he curled up, 
or bury his head in the pillow, or sit forward with lus head between hts 
feet Tlic feet and iuuids arc cold and the soles and palms resemble 
raw beef m Ihcir colour and soddqn appearance An erythematous 
rash may also be seen on the trunk and limbs m some cases These skm 
changes do not always apjicor, tuid may not be noted until late in the 



PARALYSIS AGITANS 


33D 


disease. ' Gangrene of the fingers and toes ocevrs at times. The child 
may be seen rubbing his feet and hands or placing them on a cold surface 
or sucking his fingers. There may be profuse sweating, especially of tlie 
hands and feet. Muscular weakness and hji^otonia with wasting may 
be a prominent feature, so that the child cannot ^ralk. Slyoclonic 
movements are sometimes seen. The teeth may also fall out. The 
deep reflexes arc diminished. The ingm'nal, axillary and intercostal 
glands may- be enlarged. Desquamation of the hands and feet occurs 
in the terminal stages of the disease, before the pink colour disappears. 
The temperature is usually normal, but a tachycardia' of 140 to 180, 
persisting by day and night for several weeks, is often found. The 
blood pressure is usually raised to 110 to 130 mm. Hg. i The white cells 
show a leucocy tosis of 10,000 to 30,000 per c.mm. Lumbar puncture in 
the early febrile stage usually reveals a fluid showing meningitic changes 
with a slight excess of protein and cells. Insomnia may be a very 
pronounced feature of the disease. * 

Differential Diagnosis. The early stage is usually considered to be 
due to some slight febrile disorder. The excessive thirst may suggest 
diabetes insipidus, and the muscular weakness poliomyelitis, post- 
diphtheritic paralysis or amyotonia congenita. Several cases hav'c been 
mistaken for tub^culous meningitis. The gangrene of the fingers or 
toes may suggest ^torvan's disease. 

Course and Complications. The disease may last for a few weeks 
up to six months, and may be iuterrupted by remissions or by exacerba- 
tions and relapses. Complications include septicxmia and -broncho- 
pneumonia. 

Prognosis. This is usually good and there arc no sequels. Pro- 
gressive wasting or intcrcurrent infection causes death in about 5% of 
cases. 

Treatment. The child must be very carefully nursed. A soothing 
application for the hands and feet consists of a paste made of equal parts 
of Zinc oxide, calcium carbonate, glycerin and water. When the 
burning is very intense, the hands can be covered witli rubber glov'ca 
and placed in icc-cold water. Some sedative drug, such as Lumuial 
(phcnobarbitoiuuu D.P.) gr. J for a baby of 4 months and gr. J for an 
infant of t years, should be prescribed for tlic insomnia. Favourable 
results have been reijortcd by the administration of vitamin Dj. This 
may be given bv intramuscular injections of Benerva (ancurin. hytlro- 
chlor. B.P.Add.) mg. 2 in 1 mil. tlircc times a %veck. 


Paralysis Agitans 
(Pari-iruen't Disease) 

Definition. A disease cbaractcris«l by muscular rigidity and 
tremors. 

Etiology. The cause is not known, Predupenng causes : 1. Age : 
Usually after 50. t?. h’cx: Males pmlominatc. / 

Patliology. The lesion is considered to lie in the extrapjTamidal 
motor system of tfic brain, resulting bom arteriocapiUnry fibrosis. The 
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corpus stnatum, especialiy the caudate nucleus and tJie putamen, is 
thought to be affected The corpus striatum probably controls tlie tone 
of muscles Lesions of the corpus striatum produce ngidity and 
tremors resultmg from the release of lower centres 

Clinical Fmdings The patient first notices some difficulty m per 
forming actions wth one hand, and he may be conscious of the muscles 
being somewhat stiff He may also feel an aching pain in the arms 
or back, some general fatigue or perhaps sensations of heat or cold 
After a \anablc tunc the tremors appear 

On Examinaticn An early case Stiffness may be found in the 
muscles of one hand or forearm and the fiuse may be rather expressionless 
Sliglkt tremors maj be seen in one liand The leg on the same side is 
often next affected Later, tbc tremors spread to the other hand and 
the rigidity becomes generalised A dcielopei cate In the course of 
about two jears the appearance of the patient is very stnkmg The 
face lacks expression is vacant and somewhat staring and immobile 
{the Parkinsonian mask) The lower lip may tivitcb, but the cyehds 
seldom blink The forehead is wnoklcd or very smooth The whole 
attitude IS one of flexion, the neck and trunk are slightly flexed The 
shoulders are slightly abducted, with the elbows flexed and held away 
from tlic body, the hands m front of the abdomen Tlie hands are held 
with the metacarpophalangeal joints flexed, and tlie intcrphalangeal 
joints extended and the thumb opposed to the index Ihe hips and 
knees are slightly ilexed The movements are all stiff and slow o^vlng 
to general muscular ngidity On looking to one side, the eyes move 
before the head, and the bead and trunk move togetlicr In walking 
the gait is shuflUng, the steps are rather short and the arms swing > ery 
little Owing to the flexion of the trunk tbc balance is cosily upset If 
the patient catches his foot m on object on the floor, or if be is pushed 
from behind lie hurries fonvard with short steps os it were to overtake 
his centre of gravity This is kno^vn as propulsion and the gait is 
festmint Similarly, if tlie patient is pushed baclavards or to one side 
(rctropulsion or latcropuUion) he tends to fall doivn, and to prevent 
Uus has to move ijuickly in the direction m which he bos been 
pushed The tremors have a peculiar rhythmic character of about 
4 to 7 vibrations a second They are usually most marked in the 
fingers The inoscmenta of tbc thumb and index finger produce a 
pill rolling effect There may also be movements of flexion and 
dJCftOTSKW or rsc^ioQ^r Asrafiua at the wrist, or of pronation ana’ 
supination of the forcann Tremors also occur in the ankles and less 
frequently m the head and jaw The tremors increase with craobon 
and con be controlled to a certain degree by voluntary use of tho 
muscles Thej cease dunog sleep except m advanced cases It is not 
uncommon to find that the tremors vary inversely with the degree of 
muscular ngidity There may also be cramps m the calf with plantar 
flexion of the toes, the big toe being hyperextended Injection of 1% 
Novocain into the motor point of ii muscle will abolisli the rigidity, 
but the tremors persist. The voice is monotonous and it may be high 
pitched If the patient is walclied when he is sittmg it may be noticed 
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that he remains quite still, apart irom the tremors, for^everal hours. 
This is known as “ poverty of movement.” Trophic changes may be 
seen in the skin of the hands and feet, which appears smooth and 
glossy. There may be marked sweating, at times imilateral. There is 
no evidence of a pyramidal tract lesion, thus the deep reflexes are not 
increased and the plantar response is flexor. Further the posterior 
columns of the cord and the liighcr sensory paths are intact, as shown 
by the absence of sensory changes. In the later stages the patient 
becomes bedridden and salivation may be troublesome. 

Differential Diagnosis. There is little difHcuIty in recognising a 
typical case. At times the tremor is very slight (paralysis agitans sine 
tremore), but there is then definite ripdity and the face is usually 
exi)res.sionlcss. The aching in the legs may be mistaken for intermittent 
claudication. In senile tremors, the musculature is not rigid, and the 
expression is normal. The tremors have not the rhythmicity of paralysis 
agitans. The Parkinsonian syndrome following encephahtis lethargica 
(see p. 324) can be differentiated by the history of a febrile illness some 
time previously. This may, however, have been of a slight nature, and 
iiavc passed almost unnoticed. The age incidence, too, is usually much 
lower, and the rigidity is more marked than are tlie tremors. SaUvatioo 
is common in post-cuccphalitic Parkinsonism, and oculog>7ic crises 
(see p. C24), and disturbances of sleep may occur. A Parkinsonian 
syn(^mc may also result from syphilis, and poisoning with barbitone, 
manganese, carbon monoxide and carbon dioxide, or from cerebral 
arteriosclerosis in old people. In the latter variety tlie trunk and 
legs are chiefly affected and tremors arc slight. 

Course and Complications. The course is slowly progressive, all 
the voluntary muscles become unduly rigid, and the tremors tend to 
spread from limb to Umb, the patient ultimately becomes bed-ridden, 
and is aptly described as a living statue, who cannot speak, read or 
write, but whose Intelligence remains dear. Complications, such as 
bronchitis or faronchopneumom’a, may develop, or a gradual failure of 
mental function may set in >vith a terminal coma. 

Prognosis. The patient may lire for 10 years or more after the 
onset of symptoms. 

Treatment. The patient should be kept warm and in as good a 
general condition as possible. Hyoscine is the most satisfactory drug 
to alleviate the tremors. It may be given by mouth as a tablet of 
hyoscine hydrobromide gr. 1/200 to gr. 1/50, 2 or 3 times a day, for 
several years. The muscles may be lightly massaged and passive move» 
ments employed to relieve rigidity. Aching is assuaged by aspirin 
gr. 10 as required. Sleep is secured by sod. brom. gr. 20, or Trional 
(methylsulplional B.P.) gr. 10, or Veronal (harbitonum B.P.) gr. 3, at 
night. In the terminal stages good nursing is essential. 

E7ogressive Lenticular Degeneration 
{llepato-lenticular Degeneralion, Wilson's Dhease) 

Definition. A progressive disease characterised by rhythmic 
tremors, muscular rigidity and cirrhosb of the liver. 
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Ebology Ilepato lenticular degeneration may be due to an 
unluiown toxin Predisposing causes 1 Age Children and young 
“itlults The average age IS IS years 3 Fanulial incidence There is 
a tendency for the disease to occur m more tlian one member of a 
family 

Pathology Bilateral degeneration occurs in the lenticular nucleus, 
especially in the putamen in which cavities may form The extra- 
pyranudal motor tract, the Icnticulo rubro-spinal tract is presumably 
deranged Alultilobular cirrhosis is seen in tlic liver The pseudo- 
scleroses of Wcstphal-Strumpell, and the torsion spasms of Schalbe 
Ziehen arc closely allied conditions 

Clinical Fmdmgs In some cases a history suggestive of a previous 
disturbance of the liver is obtamed, such as jaundice, with fever and 
vomiting t 

On ExaminaliQn Sluscular ngidity is found in the limbs and trunk, 
and bilateral tremors watb involuntary movements are seen m the limbs 
The tremors are increased by voluntary actions, but cease during sleep 
The face may base an emotional expression, such os a spastic smile 
The patient laughs or cnes witliout udequatc reason Greenish broivn 
pigmentation may be seen at the edge of the cornea m some cases 
There is general muscular weakness and difficulty m balancing Later 
lle\ion contractures occur m the arms and legs, with gCl^Enhsed body 
wasting In the terminal stages the legs may be extended, and both 
speech and sii allowing ate disturbed There is no alteration in the 
cutaneous sens Uiuii and tlic deep rcllcxcs arc normal The In cr is not 
usually palpable 

DiITeienUal Diagnosis The age incidence serves to distinguish the 
duease from paralysis agitans, and the facial expression also 
differentiates it from paralysis ogitons or the Parkinsonian sequels of 
encephalitis lethargicn. 

Course and CompUcations The course is variable, bemg eitlier 
acute, subacute or chronic, tlic patient finally becoming bedridden 

Prognosis The disease is fatal Death occurs in a few weeks to a 
few years 

Treatment. There )S no cure known 

Migraine 
{Stek Headache) 

DellmUon Paroxy smal headache, usually heiuicrania] 

Etiology The cause is not known XTrcidiig causes 1 "Worry 
2 Mental or physical strain 3 Eyestrain 4 Indigestion 5 Men- 
struaUon Prfdlspos^ng camrs 1 \ge The attacks usually begin m 
childhood, and recur until after middle age 2 Sex Peniales pre- 
dominate 8 Intellectual abihly This is often above tic average 
4 Heredity In some instances migraine runs in families 5 Other 
illnesses Migraine iiny be associate ^Mth malaria or gout Tlierc is 
no evidence that nwgnune is associitcd with disturbance of the gall 
bladder 
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Pathology. Various theories have been proposed to account for 
migraine. They include : 1. Cerebral changes, such as spasm or dilata- 
tion of the vessels, or oedema of the occipital cortex. 2. A circulating 
toxin. 3. Eyestrain. 4. iVnaphylaxis. 5. Intermittent hydrocephalus 
of one lateral ventricle due to temporary obstruction of the foramen of 
Wonro. 6. Pituitary disturbance. 7. A neurosis. There are points in 
favour of each of these theories, but none is entirely satisfactory. The 
discovery that in women an attack of migraine is nearly always pre- 
ceded by the presence of prolan in the urine, suggests there is a disturb- 
ance of pituitary function. Normally, cestrone is present in the urine of 
women during their menstrual life, but during pregnancy prolan or 
an anterior pituitary-like body is found in the urine {see p. C07). 

Cimical Findings. The patient often knows on waking that an 
attack ^TilI develop during the day. He has a feeling of malaise, wth 
slight hcadaclie, mental dulness, depression, ya^?ning, cold sensations 
or giddiness. In tlie course of a few hours, further premonitory symptoms 
niay occur, such as disturbance of vision. Tlie central vision may be 
blurred or a portion of the visual field cut out. There nmy be a definite 
bemianopia. A bright spot may appear on the dark visual field, or 
there may, be flashes of light or irregular objects ^vith coloured outlines 
are seen, called fortification si>ectxa (tcichopsia). In some cases tlierc 
is a sensory aura, irith a feeling of numbness or tingling gradually 
travelling from tlie hand up the arm, usually on the side opposite to 
that on wliich tlie headache develops. It may spread to the lips and 
tongue on both sides. The headache gradually develops, often on the 
side opposite to that of the affected visual field. The pain, of a boring 
nature, often starts in the outer pa^t of one cyebnll and spreads over one 
side of the head and to the upi>er jaw, in tlie region of Uio molar teeth. 
It may be definitely throbbing in diaraclcr, and almost intolerable 
when the patient is standing, but relieved by lying. It is aggravated by 
movement, noises or bright lights. Both sides of the head may be 
affected. Tlie patient often feels sick, and may finally vomit, n ith relief 
to his pain. In some cases there is a temporarj* disturbance of speech, 
sucli as the use of wrong ■words. 

On Examinalion : The patient usually looks ill and pale, but at 
times the face is flushed. Tbc temperature is nonnal. The blood may 
show an eosinopUilia of about 5 to 15%. Ophtlialmoplcgic migraine 
occurs in some cases, with paralysis of the III, IV or VI nerves on 
one side. The headache in tlicsc cases is usually very intense. This 
may last for a few days or weeks. It is possibly due to unilateral 
hydrocephalus. In other cases a patient who is subject to migraine 
may experience weakness in one limb or one lialf of the body on waking, ’ 
which gradually posses off during tbc. day, witliout any headache 
developing. 

Diffcrcnlial Diagnosis. The nature of the hcadaclie is usually 
diagnosed by tlie hcmicrania and periodical recurrence. An occipital 
tumour may give rise to a dinical picture almost imJbtiiiguisbable 
from migraine. In qillcpsy Uie sensory aura is of mucli shorter 
duration Uian that met -with in migraine. 
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Course and Complications The attacks usutiily last for a day and 
the patient does not feel quite normal for another 2 or 8 days They 
may recur once or twice a week or only at intervals of months ^Iigraine 
may he followed later m life by epilepsy, or a niigramous subject may 
beget an epileptic 

Prognosis. The attacks usually cease after the age of 50 
Treatment In mild cases a dose of aspirin gr 5 to 20 will usually 
abort the attack In more severe mstances work is impossible, and the 
patient lias to lie down in a dark and quiet room Some patients obtain 
rchef from phenacetm gr 10 and calfcm citrate gr 5 repeated m an 
hour jfnccessapy It is better to avoid the regular use of bromides, but 
if the attacks arc verj frequent and disabling the use of Luminal 
{phenobarbitonum 11 P ) gr J to I e\er> night may hold them m 
control Ergotamine tartrate will in the majority of cases stop tile 
headache quickly It is gn en as a subcutaneous injection or by mouth 
Fcnicrgm is put up m 1 mil ampoules containing mg 0 5 of ergotaraine 
tartrate or as tablets containing mg 1 A test dose of 0 5 mil cun be 
gn cn subcutaneously repeated in 2 hours if the headache jicrsists or a 
mg 1 tablet may be taken by mouth and repeated m an hour If nausea 
or vomiting is provoked by the ergotannne it can be relieved by a 
subcutaneous injection of atropin sulph gr 1/100 Ergotamine has 
no effect upon the frequency of the attacks Ihe patient must he down 
for on hour after the admuiistration of runcrgin Nitpogljccrm has a 
reputation for dimmishuig the frequenej of tlie attacks and miy be 
given as the tabclla gl>ccxyl tniutrat gr l/l.o tds or ns Gowers 
nuxturc Liq tiunlrin m I hq strychnin in 5 sod brom gr 10 
acid hjdrochlor dil m 10 tnc gcleemu m 5 aq chlotof ad fl } 
hi 07 ^ cx aqua tds Detween Uie attacks Uic patient sliould sedu 
lousl) av Old constipation and any ocular refractive error or muscular 
imbalance should be corrected. 

The Tics 
(Ilabil Spofme) 

DefiniUoD Repetitive purposive movements, originally performed 
m response to a mental or ph>sical stimulus whidi tend to persist after 
the exciting cause has been removed 

Etiology In a few cases on external physical cause has existed 
such as conjunctivitis or a frayed collar In the majority of mstances 
however no such cause can be Iroced, TViere is a neuropathic tendency 
which leads to the perpetuation of the tic Predtiposing causes 1 Age 
The tic often starts about puberty, but it may begin earlier or later 
2 Sex The mcidence is equal 

Pathology ^o organic lesion of tlic nervous system can be found 
i tic may be regarded as a conditioned rellcx the stimulus being an 
ossoaated psychical one 

Climeal Findings Certom varieties of tic are described, sucli as 
1 Simple Ck Here only mdividuai muscles or a few muscles are 
mvolvcd Thus the patient bhnka frequently when talking or twitches 
his mouth or eyebrow lie may wmstantly turn his licad, shrug lus 
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shoulder, cough or suiff. The same tie is repeated at short intervals, 
and is likely to be more pronounced if the jjatient is ncr\'ous. 

2. Co-ordina/rd and canvulstva tics. The movements arc more com- 
plicated, thus tlic patient may repeatedly make stooping movements 
as lie walks along, or he may have attacks of coimilsivc movements 
accompanied by explosive words, such ns swearing (coprolalia), or 
words or actions may be repealed or copied (ccholalia and cchokincsis). 

3. Psychical lies. The patient is the victim of various obsessions. Thus 
when walking he feels he must touch each lamjvpost he posses, and if 
he misses one, he goes back and touches it, 

Diffeientlail Diagnosis. The brisk nature of the repetitive muscular 
contractions usually renders the diagnosis of a tic clear. In some cases 
the movements which occur in chorea, focal epilepsy, torsion spasm 
(see p. 342), or in encephalitis Ictliargica, may require consideration. 

Course and Complications. Tics usually continue without change. 
A pQ'cliical tic may prove so distressing os ultimately to lend to insanity 
or suicide. 

Prognosis. The chance of a tic disuppc.'iring is less if it has persisted 
for a long time or if it Ix-gins after middle nge. 

Treat^nt, Any rcHcx source of Irritation should be removed. 
The general health sliould be improved ns far ns ixiisible by pmper ever- 
else, mid u sufllclcncy of fresh air and food. Parents should not direct 
attention to the tic, ns, nithotigh this may lesid to the disap|)cnra>icc 
of one tic, it is usually attended by the development of a fresh one. An 
endeavour should be nuulc 3 or 3 times a day to relax the muscles 
affected, tlic p.aticut lying donn and concentraUng lus attention on 
keeping the muscles still. Further, exercises should l>c iicrfurmed in 
which the affected muscles arc contracted and relaxed sj’stcroatically. 
In some eases hypnotic suggestion bos been attended with success. 

Professional Cramp 

Definition. Fntiguc and cramp affcctinggroups of muscles employed 
in skilled occupations. 

Etiology. The cramp occurs as Uic result of prolonged use of 
certain muscles, associated willi a neuropathic Icntlciicy. 

Pathology. The fatigue process is believed to occur, not in the 
muscles or in the peripberai nerves, but centrally in the brain. 

Clinical Fin ding* - Jlany varieties are described, such as writer’s 
cramp, musician’s, tdegraplust’s, typist’s, haircuttcr’sj and cigarette- 
maker’s cramp. The patient is usually a male between the ages of 20 
and 50, and a skilled worker who is performing liis specialised task. Li 
the early stages there is aching or stiffness in the muscles, and if the 
worker persists, he may liavc to stop owing either to definite weakness 
or cramp of the muscles. ^Vftcr a short rest and rubbing the muscles, 
he is able to resume. If, however, he endeavours to iwrsist in his 
occupation, the disability becomes more marked, and finally it is 
impossible for him to cany on. , , , , , 

Differential Diagnosis. Every case should be carefully examined 
to exclude such lesions as peripheral neuritis, tenosynovitis, or an early 
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stage of paralysis agitans. Tlie diagnosis is usually dear, as certain 
groups of muscles arc aflectcd, and only when a dcflnite act is per* 
formed 

Course and Complications. The course is progressive, as described 
abos e. 

Prognosis. The outlook is unfavourable unless adequate treatment 
IS gi'en, and even then relapse is liable to occur. 

Treatment A rest of at least 6 months from the provocative 
occupation is required. In writer’s cramp the patient should leam to 
use a large penholder , he should not grip it tightly, and he should 
write from the shoulder rather than from the fingers and wrists. 


Hysteria 

{PtUiialism Suggestion Neurosis) 

Definition. A condition characterised by signs and symptoms 
which have resulted from suggestion and which are curable by 
psjchothcrapy 

Etiology. The true cause of hysteria remains unknown It is 
bchev ed by some that there is a restriction of the fields of consciousness, 
and that the symptoms develop so that the pabent may escape from 
the reahties of mental emotions or physical hardships They result, 
therefore, cither from auto* or hetero-suggestion. The Freudian school 
consider that hysteria is due to a repression of confiicts, usually of a 
sexual nature Vanous theories have been propounded to account for 
hysteria The Greeks believed that the uterus was transplanted to 
diiferent positions m tlic body during an attack. Charcot pointed out 
that hysteria occurs m men as well as m women, and ^at certain 
cliaractcnsbc stigmata are demonstrable between the attacks Babmski 
believed that the stigmata result from suggesbon on the part of the 
doctor Janet introduced the view mentioned above, that hysteria is 
due to a restriction of the field of consciousness Hystena may follow 
a severe mental or physical shock, or be due to suggestion, especially m 
epidemics of hystena. Predisposing causes . 1 Age Usually between 
15 and 85 years. 2 Sex* Females predominate. 3. Uei^ity. A 
neuropathic tendency is an important factor. 4 Race In Europe the 
Teutonic races are comiiaratively iimmme, the LaUns, Slavs and Jews 
bemg susceptible. 5 Class Hystena is more common m the hospital 
class of paticni. In the J3J4-J3 war Jt jwwp 

privates than amongst officers 

Pathology. No organic lesion is found in the bram. There is 
believed to be a functional disturbance, possibly of the cerebral cortex. 

Clinical Findings. The patient is usually an adult woman, lacking 
cmobonal control and mtrospectivc. She is not womed a^ut her 
symptoms, and may be mentally dull. The cUmcal picture vanes 
according to tlie type of by stena present. 

1. Motor Types , {a) ConmtUtve hystena. This occurs m attacks, 
and IS somebmes known os hystero-i^ilepsy. Minor attacks • The 
patient may liave prehimnary disturbances such as palpitations, the 
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feeling of a lump rising in the throat (globus hystericus) or distressed 
breathing. She then falls in the presence of onlookers, but is careful 
not to injure herself. Various clonic muscular contractions take place, 
but the patient is not really ynconsetous, she docs not bite her tongue, 
or micturate, and the corneal reflexes persist Major attacks {gratide 
hysUrie) : This is very uncommon in England, but was met with chiefly 
in France at the end of the last century. The attack may last for several 
hours. ' The early stages are characterised by clonic and tonic muscular 
contractions. The patient may scream and assume various contortional 
and emotional attitudes. On recovery, visual and auditory hallucinations 
may persist for a lime. The attach occur in the presence of otliers, 
and probably are largely due to suggestion. Somnambulism is considered 
to be a manifestation of major hysteria. (&) Xon-convuisice motor 
hjsUria, The patient niay complain of inability to move an arm or leg, 
or the arm and leg on the same side of tlic body, or both legs. 

On Examination : Various types of motor hysteria may be seen, 
such os a monoplegia, hemiplegia or paraplegia. Further, there may 
be contractures, irrt^lar movements or catalepsy. In the hysterical 


paralysis certain distinguishing features can xisualiy be detected. Thus 
a patient may s.ay she cannot stand or walk (astasia abasia) and yet 
she con move her legs perfectly when lying down. The muscles do not 
waste, the electrical reactions ore nomiaJ, and the deep reflexes are 
often exaggerated. The plantar response is flexor in type. If a patient 
is asked to bend a panil}'sed arm, Uie antagonistic muscles can often 
be felt to contract, opposing any flexion result whicl» would be produced 
by contraction of tlie agonists. In a hysterical paralysis of a leg, if the 
patient is asked to raise her body when I>'ing ^rith her arms across her 
chest, Uic sound leg will come up in the air, but the p.iralysed one 
remain on the bed, 'fliis is due to muscular contraction in the paralysed 
leg. and is the reverse oftliat which takes place in an organic monoplegia, 
where tlie ijaralyscd leg rises higher than the sound one. Further” in 
hysterical monoplegia, sensory cutaneous Joss of a bj’slcrical type (see 
below, p. 3 48), is generally present. The gait differs from tliat of an 
organic lesion, in tlrnt the “ paralysed ” leg tcmls to be drawn along 
after the body, and is not swung outwards as in on organic lesion. The 
adductor muscles of tiie vocal cords may be affected (see p j«oi 
Spasmodic eonlracilont. Various muscles of the trunk, limbs or face 
may be involved. TIius there may be Msmus, or ptosis due to con- 
tracture of tlic orbicularis palpebraniin, without compensatory wrinklint^ 
of Uic forchcml. Tlic contracUon docs not usuaUy cease durinc slern 
but is ulwlishcd by nnaslhcsia, ITie phantom abdominal tumour ia nf 
this nature, there being spasms of the abdominal muscles in 
areas, witli some iUtulcnt distcmion. Irregular morernenUT^^ 
■consist of tremors, muscular twil^ings, and chorcifonn or rUwiV.v! 
movements. Various compUcated ucUons. ^uch « bowinr.^,. i 
repeatedly i>crform«l. Tlierc may be attacU of Whinrr^;.^-„„ 
in (oiaUprj Uis jiaUcnt goes into a Uonce, the IhnU are rS 

rcmaininwhalcvcf ixsiUonthcyareidactd. 

■i Ti/jv.. Tl.e potiBit ampUi. of ovory imosinaH" 
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tj pe of pam There may be headache, hhe a nail being driven into the 
sktiU (clavus hjstencus), defective vision, such as mistiness, inability 
to bear a bright bght, or blindness m one eye The patient may 
complain of deafness or increased sensitivity to sounds Other 
sj7i}ptoms include deficiency of taste (often bilateral) or of smell, a 
lump m the throat, loss of appetite, flotulent dyspepsia, constipation, 
retention of unne, j awning, hiccough, coughmg, inability to take a full 
breath palpitations, sweatmg, or floshmg Psyditcal types mclude 
cases of dual personahty and amnesia The patient is reported as 
“ nussing and probably suffenng from loss of memory.” 

On Examination In hysterical blmdncss of one eye, the patient may 
bt seen to blink when a blow is directed at the affected eje, the other 
being covered In hysterical deafness, the patient may be awakened by 
a noise of average intcnsit> Certain hysterical stigmdta may be found, 
the most important being cutaneous and pliaryngeal onxsthcsia, and 
restriction of tlie vosual fields- Tbejiatientis unaware of these stigmata, 
and some aulliorihcs maintain they result from suggestion on the part 
of the examiner This is doubtful , they are more probably due to auto- 
suggestion Cutoncoiw anasihetta The patient docs not injure the 
anicsthctic part There may be hemiamesthcsm, or a sock, stocking, 
glove or sleeve an'csthesia in a limb The upper limits of anesthesia 
arc fairly sharply defined Joint sense is unalXected The patient may 
really feel when the skm is stimulated, os is shown by asking her to say 
”jes when the skm is pricked, and * no” when it is not pricked. 
She may fall into the trap and say ” no ” when the pm is apph^ to the 
* anxsthctic area A stimulus appbed to one lunb may be referred 
to n corrcsi>onding spot on the other limb (ollocbcina) Areas of hyper* 
Ksthesia nm) be found on the chest or abdomen, and so-called bystero* 
genous spots These are tender spots, cspecialJ> hkely to be present m 
the left ingumal region Pressure on them may mducc a hysterical fit 
litjicxes The conjunctival, abdominal and plantar reflexes may be 
lost in cases of cutaneous amcstlicsia Tlie pharyngeal reflex is not 
occcssanly lost m hysteria it care is taken to ovoid suggestion. 
Jteslnction of Uie tuual fields The patient docs not complain of loss of 
Vision in any direction before penmetne tests arc carried out. The 
spiral restriction of tlie visual field, as determined by the perimeter, 
appears to be the result of suggestion 

Differential Diagnosis. Convukive b>steria is differentiated from 
by iiv petals aaeationed aa p 33J la sseasy esses the 
diagnosis of bystcna presents no difhcultics, when the characteristic 
findings described above arc considered It should always be remem- 
bered that a hjstcncal element maj be supcnmplantcd on an orgamc 
lesion, and may persist when the organic lesion is healed or arrested 
Id every case a complete examination should be earned out, not once 
onlj , but at lutcrv uls of sev cral weeks In this manner tlie early stages 
of an organic disease, such os disseminated sclerosis, will not be over- 
looked In malmeCnng there is a deliberate attempt to deceive, which 
IS not the cose in hj stena. 

Course and Complications. Uystencol symptoms may persist for 
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many years or disappear suddenly at any time. There is always a 
tendency for the cure to be temporary and for subsequent recurrence. 

Prognosis. “ Miraculous ” cutes may result from suggestion, the 
blind recovering his sight or the mute his power of speech. 

Treatment, In some cases a convulsive attack may be arrested 
by firm pressure on a so-called hystcrofrenfc spot, such as the supra- 
orbital notch- The most hopeful method of cure is by persuasion. The 
physician must acquire the complete confidence of his patient, who is 
made to believe that a cure is possible, and will be effected. The nature 
of the complaint is explained to the patient. Li some cases the use of 
electrical stimulation is of value in abolishing cutaneous ana:stliesia or 
in demonstrating to the patient that his muscles will contract. If the 
patient is very excited, the following mixture is of value : Sod. brom. 
gr. 10, tnc. sumbul. (B.P.C.) m. IJ, sp. cUorof. ni. 7, infus. gent. co. 
rec. ad fi. oz. 1 . FI. oz. 1 t.d.s. p.c. Ilypnotic and psychoanalytic 
treatment are not recommended- 

Ncurasthenia 

{Psychaatkenia. Anxiety Siedes) 

Definition. A condition characterised by abnormal fatigue of the 
mind or body without a discoverable organic cause. 

Etiology. No definite cause can be assigned to neurasthenia ; it 
is sometimes considered to be a fatigue neurosis. Pavlov has produced 
experimental neurosis in dogs as the result of overtaxing inliibition 
processes by conditioned reflexes. Exciting ccuses : 1. Ovenrork. 
2. ^Vorry. S. Illness, such os influenza, anxmia or enteric fever. 
4. Drugs, such as alcohol or cocaine. 5. Injury, producing traumatic 
neurasthenia. Predisposing causes: 1. An inherited neuropathic 
tendency. 2. Age: Usually between 20 and 45 years. 3. Sex: 
Males predominate. 

The Freudian school believes that neurasthenia is due to some 
sexual trauma, which may only be made manifest wlicn one of the 
exciting causes is operative. 

Clinical Findings. The patient is usually an adult of lugubrious 
expression and with many complaints, although in some cases he looks 
extremely fit. In order to ovoid forgetting any symptom he may bring 
a list of them written out. The examiner usually finds that the list is 
not easily exlumstcd, and when asked if there is onj'thing else that 
he has noticed wrong, the patient will produce anotlicr complaint. In 
neurasthenia bodily complaints predominate, whereas in psychastlicnia 
the symptoms are chiefly mental. The onset is usually gradual, tlie 
patient feeling tired and lacking iutercst in anything except himself. 
The fatigue is abnormal, the patient wakes feeling tire<l, but often 
improves os the day goes on, Tlie sjTnptoms in neurasthenia may be 
referrx^d to the various systems of the body. The patient may complain 
of loss of appetite, flatulent dyspepsia, or of occipital headache, lie 
often states that there is a foiling of oppression on tlic top of tlic head 
or of constriction of the head. The skull may feel empty or too full, 
lie may suffer from |mIpitations, dizzin^, flusliing, stealing, a frequent 
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desire to j a^vn, a sensation of a lump in the throat, numbness or tingling 
in \arious parts of the body Backache may be marked and sexual 
disturbances, sucli as impotence, a prominent symptom In psjehas 
thcnia the patient may have groundless fears Certam of these have 
been granted names, such as fear of open spaces (agarophobia), of closed 
spaces (claustrophobia), of disease (pathophobia), of crowds (anthropo 
phobia) of solitude (monophobia), and of dirt (mjsophobia) The patient 
feels unable to concentrate, to read or to keep still He has needless 
uorries and suffers from insomnia He may be the victim of various 
obsessions, a prey to drink (dypsomania), to drugs (toxicomania), or 
to stealing (kleptomania) 

On Exammahon The patient often looks anxious, but the nutrition 
IS usually good The penpheral circulation may be poor and the hands 
cold and bluish. There are no signs of organic disease discoverable, 
but the deep reflexes are brisk In the cases of flatulent dyspepsia tlie 
patient may make loud eructations the whole time that he is being 
exammed The blood pressure in neurasthenia is usually low, and tlie 
pulse rate unstable, varying more than 10 beats in the standing and 
reeimibent position Tcaumatic neurasthenia follows some accidental 
injury, such as a railway accident when often no external injury is 
visible Hallway spine may then develop, with pain m the back ana 
weakness, although no orgamc lesion is discoverable by X ray or oilier 
examination 

Differential Diagnosis Every care should be taken to exclude 
organic disease before a diagnosis of neurasthenia is made Thus early 
pulmonary tuberculosis is at tunes diagnosed os neurasthenia, a mistake 
which would not occur if Uie morning and evening temperature were 
taken, and the chest carefully exammed physically and radiographically 
A cerebral tumour in a silent area of the bram may also cause 
disturbance of health with vague sensations of distress and pain, 
without any localising signs being found Later, with increasing 
intracranial pressure Uie diognosis becomes apparent General 
paralysis of the insane at its onset may be mistaken for neurasthenia 
if there IS doubt, the blood and ccrcbro spinal fluid should be exammed 
An early cose of ^Vddison s disease may also be diagnosed os neurasthenia, 
a blood pressure as low as 100 mm Hg systohe should suggest the 
former diagnosis 

Course and Compheattons Neurasthenia is a chronic condition, 
which u liable to persist unless adequately treated Insanity is a rare 
complication 

Prognosis The outlook is fauly good, but, despite treatment, 
the neuropathic disposition remams and relapses are not infrequent 

Treatment The most unportsnt factor m successful treatment is 
the discovery and elimination of the exciting cause, wlictlicr it is due 
to physical strain, mental worry, toxreniia or trauma. In severe cases 
a complete rest, cliongc of environment, and a congenial occupation 
arc required Apart from this the treatment is general, such as extra 
diet m Uie form of a glass of milk or cup of cocoa in the morning, some 
exercise daily out of doors, and early hours at night If tlicre is difliculty 
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in sleeping, a dose of sod. brom, gr. 13 to 20 should be given at night. 
A tonic such as syrup, glycerophospli. co. (B.P.C.) is also of value, 
in doses of m. CO t.d.s. p.c. Psychoanalytical treatment is not recom- 
mended. In traumatic nemnsUienia on improvement is often noted 
when the responsibility for treatment b definitely cast upon the patient, 
by settlement of any compensation claim. ' 

THE CEREBELLUM 
Anatomy and Physiology 

The cerebellum is composed of tlirce parts, a central vermis and 
two lateral lobes. The veimis contains tlie following nuclei : The 
nucleus fastigii (roof nucleus) and the nucleus globosus on each side. 
Each lateral lobe contains the dentate nucleus and the nucleus emboH- 
fonnis. The cerebellum is connected with the brain by three peduncles 
on each side, the inferior peduncle or restiforra body, the middle 
peduncle or brachium pontb and the superior peduncle or brachium 
conjunctivum (see Fig. 31, facing p, 35C). 

The Efferent Tracts. Tlierc are three main'efferent tracts from tlie 
cerebellum. 

1. T}ie CeTebello'ruhrii’Spin4il Tract. From the cortex of the lateral 
lobe through the superior peduncle to the opposite red nucleus. The 
second relay of fibres conducts the impulses do\m tlie rubro-spinal 
tract which crosses at its origin so tliat it runs down to the anterior 
Uom ccUs on the same side of the body as tiiat from which the impulses 
arose la the cerebellum. The final relay is by the anterior nerve roots 
^to the skeletal muscles. 

2. The CerebeUo-cerebral Tract. From the cerebellar cortex to the 
dentate nucleus where the second relay passes through the superior 
cerebellar peduncle to the thalamus of the opposite side. The final relay 
conducts the impulses to the frontal and post-central cerebral corteS. 

3. The Cerebello-Deiicra' Tract. From the cerebellar cortex through 
the inferior peduncle to Deiters’ nucleus of the same side. Relays of 
fibres connect thence with the vesUbulo-spinal tract running down to 
the anterior horn cclb on tlie same side, and so by the final relay to the 
skeletal muscles, and by the medial longitudinal bundle with the 
ni IV and VI nuclei regulating eye movements and with tlie nuclei of 
the' spinal portion of the XI nerve controlling head movements. 

The Afferent Tracts. There are six main tracts. 

1 . The Direct Cerebellar or Dorsal Spino-ccrcbellar Tract of Flechsig- 
This runs through the inferior peduncle to tlie vermis on the same side. 
The final relay carries the impidscs to the cerebellar cortex of the lateral 
lobe of tlie same side. 

2 The Indirect Cerebellar Tract or Ventral Spino-cerebellar Tract of 
Genxers This runs up the opposite side of the cord, and ascends to the 
level of the red nucleus. It turns down and crosses the mid-line to the 
superior cerebellar peduncle, and so passes to the vermis. The final 
relay carries the impulses to the cerebellar cortex of the lateral lobe on 
theide at which the impulses entered the spinal cord. 
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3 F^hrls anungfromikc iAinealeandCracih Nuclei llicse form tlie 
superficial and deep arcuate fibres, and pass through the inferior 
pedunde to tJie lennis The final relay is to tJie cortex of the lateral 
lobe of the cerebellum, on the same side as tliat on whicli the majority 
of impulses entcicd the cord 

\ The Ohvary cerebellar Trad Fibres pass from the inferior olive 
in the medulla cross the mid line, and enter the cerebellum by the 
inferior peduncle Ihe;^ relay in the vcnnis, the final patli being to the 
lerebcllar cortex of tlie lateral lobe on the opposite side 

5 The Deiiero cerebellar Tract Fibres run from Dciters’ nucleus 
through the inferior peduncle to the homolateral nucleus fastigil of the 
vermis A second relay conveys Uie impulses to the cerebellar cortex 
of the lateral lobe of the same side 

6 The Cerebro cerebellar Tract Fibres pass from the frontal, tem 
poral and occipital lobes to the pons A second relay conveys the 
impulses by the middle peduncle to the \ emus The final relay runs to 
the cerebellar cortex of the opposite lobe 

1 he cerebellum is thus intimately connected with the skeletal muscles 
on both sides with the impulses from Dciters nucleus concerned with 
equilibrium and w itli tlie co ordination of tlie eye and head movements 

The chief function of tlie ccrebeUiinr is to enforce and control the 
postural tone of the skeletal muscles which is of vital importance for 
synergic or co ordmated movements The hemisphctcs ore chiefiy 
concerned with the tone of muscles on the same side of tlie body, and 
tile vermis with the backward or forward balance of the body and witli 
the conjugate deviation of the head and eyes, phonation and articulation 

Lesions of the Cerebellum 

The following lesions may occur 1 Hypoplasia Tins is a congenital 
lesion TJie cerebellum may be partly or completely absent 

2 Pninarij Progrcssiie Degeneration (Singer Brown atoxio, see 
p l_0) The fibres running from Uic cortex to tlie nuclei are affected 

3 Olivo poiUo cerebellar Atrophy There is atrophy of the cortex, 
middle peduncles and part of the inferior peduncles Ilie inferior olives 
arc also affected 

•4 Vascular Lesions Thrombosis is hable to affect the posterior 
inferior cerebellar artery Iltemorrhagc may occur from tlie superior 
cerebellar artery 

5 Fumowr# These include a gboma, endothelioma, sarcoma, 
psammoma lipoma myxoma and cliolestcaloma Degenerative cysts 
also occur, tlicy arc generally gliomatous or sarcomatous 

0 GranulomaUi A tuberculoma or gumma may be found 

7 Abscess Ihis may lie secondary to suppuration in the mastoid 
or labynntb or to spread of infection from lateral sums tlirombosis 
Ihe infection may be blood borne, oa in bronchiectasis or infective 
endocarditis In some cases the o^isf^ss results from a wound of the 
cerebellum, which nny Jiave Ixxn uiQictcd some time before 

8 Dtssei mulled Sclerosis 

The most commoiih occu/nag Icsuaisarcai^hamauiKliluberculonn 
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Clinical Findings.' The results of cerebellar lesions vary according 
to whether they are irritative or paralytic, and also whether the lateral 
hemisphere or vermis is affected. Neighbouring structures may also be 
involved, such as the cranial nerves, especially tlie VIII, VI and V, and 
the pons with disturbances of either the motor or sensory tracts. 
IrriUdive lesions. These result usually from a wound or hajmorrhage. 
Paralylic lesions. These may be due to tlirombosis, a tumour or an 
abscess. 


Cerebellar Hsemorrhage 

The patient complains of very severe vertigo. He feels as if his 
body is being rotated a\vay from the side of the lesion, and as if sur- 
rounding objects are also rotating in the same direction. There may 
also be pain in the occipital region with vomiting, and the patient often 
falls to tlie ground, his body being rotated on its long axis by “ forced 
movements.” 

On Examination: Tlie patient is often found lying with the side 
of his face, corresponding with the site of the lesion, on the pillow. 
Spontaneous nystagmus may be seen, with slow jnovements away from 
the side of the lesion and sharp sliort movements in tlie opposite 
direction. There may also be skew deviation of the eyes, the eye on 
the affected side looking downwards and inwards, and the other eye 
upwards and outwards. In many cases a h.'cmorrlmge involves the 
lateral region of the medulla. When the spino-tbalamic tract is affected, 
there is analgesia for pain and temperature sensations on the same side 
of the face and head and on the opposite side of the body and limbs. 
Involvement of the nucleus ambiguus may result in interference w'ith 
swallowing and speech. An irritative lesion may cause a cerebellar fit, 
characterised by a suilden onset, witli loss of consciousness, and tonic 
spasm. The head is retracted and tlie back ardied. The elbows, hips, 
knees and ankles arc extended. The patient docs not usually bite his 
tongue, or micturate. With unilateral lesions the homolateral leg is 
adducted and the heterolateral leg abducted. The patient rotates to 
the side of the lesion, and the eyes deviate to the opposite side. 


The CercbeUar-syndiome 

Special signs and symptoms ore described wiiich constitute the 
” cerebellar-syndrome.” These signs cannot be detected in every case, 
and are obscured if the lesion presses on the medulla and interferes with 
the pyramidal tracts. The chief features of the cerebellar-syndrome are 
as follows : 1. Hypotonia. The muscles of tlie body on tlie same side 
as tlie lesion are affected. This may be demonstrated when the patient 
is lying down by Uie extent to which the x>atelia can be depressed on 
the two sides when the muscles arc relaxed. The leg can also be 
abducted farther on the affected side. The arm is more flail-like if the 
forearm is shaken up and down by grasping the upper arm. In tlie 
past-pointing test (see p. ,379} the atm on tlie affected side deviates 
away from the object. 

BUeVOST'S KtDIClxa 
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2 AsUienta The grip is less powerful on the affected side, and the 
limb Avill tire suddenly and completely 

3 Alaxm This can be shown in various ways Thus there is 
asynergii or dcco/npositioa of movements TJie muscles do not work 
tOg,ether smoothly m performing such an action as putting the foot on 
a chair Astasia consists m jerky dome contractions of muscles and 
can be tested bj feeling the biceps wlule the patient Ilexes his forearm 
w ith his elbow reshng on a table Dj smetna (disturbance of the range 
of movement) Movements are often performed excessively (hyper- 
metna) TIkis there is a tendency to overshoot the mark in the fmger 
nose test and m taking up a glass the liand opens too widely when 
seiiiiDg it and when putting it down There may also be delay in 
relaxation of muscles so that the glass is knocked over when the 
patient takes his hand awaj from it Associated movements Irregular 
clonic movements may occur in tlie bomoloteral limb when forced 
niusciildr contractions ire made in the hmb on the sound side In some 
cases there is a tendency on standing to fall backwards or to one side 
Cerebellar ataxia is not increased on closing the e>cs Ataxia of speech 
occurs especially m v ermis lesions the speech being cither staccato or 
drunken 

4 Gail This is reding or drunken the patient tending to deviate 
or fall to the affected side Ihcre is difficulty in standing on the leg 
on tlie affected side On walking also the affected leg swings outwards, 
the patient tending to walk round it as if it were a cnitdi The arm on 
the affected side often remains motionless Altitude The occiput 
ma) be pointing towards the sliouldcr on Uie affected side whidi is 
usually slightly lower tlian.and m front of the opposite shoulder, there 
is some scoliosis with concavity towards the side of the lesion 

5 The Ilelround Phenomenon The patient holds his arms flexed, 
and tlic examiner pulls (^inst them On rcleasuig the puU on the 
arm on tlie affected side tlie patient s hand flies back to hit lus face 
or body whereas tlus movement is automatically checked on the 
sound side 

0 Dysdiadaltokviesia The patient is unable to perform rapid alternate 
actions on the affected side such as pronation and supination of the 
forcann or closing and unclosing the iumd 

7 hystagmua Tins occurs tj-pically as a fixation nystagmus wlucli 
IS not present when the eyes are at rest If the patient is asked to look 
to tlic affected side nystagmus appears the eyes slowly swinging away 
from the fixation position owing to lack of tone m the muscles, and being 
rapidly jerked back again If the patient looks to Uie sound side tlie 
nystagmus consists of smaller moveanents -whicli are more rapid and 
irregular but Uiere is a slow movement away from the fixation position 
and a rapid jerk back MiUi bilateral lesions nystagmus occurs on 
looking to either side the slow movement being away from tlic fixation 
point and Uic quick movement towards it Vertical nystagmus may 
occur with lesions of the vennis Nystagmus may also be provoked 
by caloric stimulation of the ears I urlhcr, if the stimulation pro 
duces coiijugntc deviation of the eves, the lesion is also probably 



CK1iEDElL.tR TUMOURS 35j 

central. There is also often difliculty in looking towards the side of 
the lesion. 

8. Vertigo. This may persist, the patient feeling that both he and 
the surrounding objects arc rotating away from the side of tlie 
lesion. 

9. The Knee-jerks. The knee on the side of the lesion shows a 
pendulum swing due to lack of tone in the extensors, 

30, Tremors. Intention tremor may occur in the homolateral limbs. 
If the arms are held out static tremors may be seen on the affected side, 
tlie liand dropping a little aiid then being Jerked upwards. 

11. Cerebellar Catalepsy. This term is applied to the abnormal 
steadiness which may at first be seen in the homolateral arm or leg when 
it is held out, before the static tremor develops. 

Cerebellar Thrombosis 

Clinical Findings. Thrombosis 'of the posterior inferior cerebellar 
artery is known as the Wallenberg syniiromc. Tliere is usually a 
comparatively sudden onset with ataxia on tlie affected side, but the 
patient docs not lose consciousness. In addition, owing to involvement 
of the medulla, there may be dissociated anesthesia (loss of pain and 
temperature sensation, but not of touch) of the trunk and limbs on the 
opposite side, uith homolatcrnl dissociated umTStlicsin of the face, and 
paralysis of the palate and s'oeal cord. Heparin, mg. 150 (8 mils of a 
3% solution), may be injected intravenously t.i.d. for 4 or 3 days witli 
good results. 

Cerebellar Tumours 

Clinical Findings. The patient is often a child or young adult, 
uho complains of hc.ulache, and l.aler disturbance of vision, vonuting 
and vertigo may occur. 

On Examination : The generalised increased cranial pressure accounts 
for the headache, vomiting and optic neuritis. The localised cerebellar 
lesion gb cs rise to a variable number of tlic signs described above as 
constituting the cerebellar syndrome. Extension of the tumour may 
cause paralysis of the VI nerve, or, by pressure on the pons, hemiplegia 
on the opposite side. If a tumour is situated in tlie vermis, there is a 
tendency hir tlic palicnt to fall backwards or fonvards. 

Extra-cerebellar Tumours 
(Ponlo-cercbellar Angle Tumours) 

Pathology. A mcninglonm arises from the meninges covering the 
under surface of the ccrclxiliuin, and o neurofibroma from the sheath 
of a cranial nciwc, generally the vestibular part of the VIII nerve. 

Clinical Findings. The patient is usually an adult, who first 
complains of deafness and tinnitus in one car. Later there is headache 
and vertigo, the patient feeling tliat he is rotating.to the side of the 
lesion, but that objects arc Totaling away from the side of the lesion. 

On Examination : "Serve deafness is found on the affected side, and 
Uierc may be signs of involvemcait of the VI or VII nerves, or the 
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sensorj p'lrt of the V uc^^ c Dinunution or loss of the corneal reflex 
may be an earl^ sign The pyrftiuulal tract on the opposite side ina> 
be alTccled b> jirtssure of the medulla rgainst the skull There is 
then a spastic hemiplegia on the same side as tiie tumour Symptoms 
of a later il ccrebtllar lesion may also appear, but these will be largely 
masked if the pyramidal tract is 

Cerebellar Abscess 

Clinical Tindings The patient complains of headache, occipital or 
frontal and there may be vertigo and stiffness of the neck and some 
drowsiness A history is sometimes given of recent mastoid or 
labyrinthine trouble amIIi deafness or tmoitus 

On Examinalion llie patient may be apathetic tlie temperature 
is often raised although sometimes it is normal Spontaneous nystagmus 
may be seen the sliort ([Uick nioieinenl being towards the side of the 
abscess The patient may he on the sound side with the knees flexed 
The finger nose test often shows deviation of the arm on tlie affected 
side in the direction of the Itsion Optic neuntis is frc<iueillly marked 
Muscle liypotonus may he detected on the affected side and dysdiado- 
kokincsis may be easily recognised m Uic arms 

Differential Dugaosis A ccrelicUar abscess is often hard to 
diagnose and may be overlooked It may give rise to no localising 
signs If It closely follovis a purulent labyrinthitis no fresh signs or 
symptoms may be i oted Lumbar puncture serves to differentiate 
septic meningitis If nystagmus persists after operation for purulent 
labyrinthitis there is probably also a cerebellar abscess 

Course and Complications The course is usually progressive 
Py scrnia and purtilcnS mcuuigitis may occur as complications 

Prognosis Death usually occurs in from 1 to 2 months unless the 
abscess can be satisfactorily drained 

Treatment Tlii> is surgical , as soon as the ibsress has been 
diagnosed it should be dramed 

THE CRANIAL NERVES 
I The Olfactory Nerve 

Anatomy The olfactory nerves receive impulses of smell from 
the back of Uie nose The fibres pass through the cribriform plate of 
the ctfimoiif bone ami travel back to Uic olfactory bulb and olfactory 
tract, which lies in a groove on the orbital surface of the frontal lobe 
TJie olfactory tract divides centrally into two roots the inner one 
crosses to end m the uncinate gyrus of Uie opposite side, and the outer 
connects with the unemute gyrus of the some side of the hram 

l<csions of the Olfactory Nerve The nerve endings may be affectetl 
in acute or chrome rhinitis The nerve fibres may be damaged by a 
fracture of the bo^c of the skull by pressure of a tumour of the frontal 
lobe or pituitary region, or by basal meningitis Atrophy of the nerve 
may occur in tabes dorsalis Toxins such as alcohol and nicotine, and 
mfcctiORs such aa mfiuenza, may result m loss of smclh 
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Luwn al 1 (opUc nerve) = Bluidncss of eye 

Leaion ai 2 (centre opUc cluauna) » Dttemporal bemianopia. 

Lerion al 3 (outer ei^ cUasnia) = Nasal besuanopui 
Lcston al 4 (optic tract) Bilateral homonyTSOUs huaianopia, with 
abolition of bght pupil reflex. 

lesion oi 5 (optic radiation) = DiUtcral bomonyroous henuaoopia, with 
light pupil reflex normal I 

Lesion at 8 (calcanne cortex) •= Bilateral bemianopia (peripheral Ttston). 
Lesion al 7 (ocapllal pole) a Lost of central vision, left halvesof maculx. 
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Clinical Findii^s. The sensation of smell is tested in each nostril 
by asking tlie patient to inhale such substances as oil.of cloves, pepper- 
mint, lemon, or nsafecUda. Anosmia implies loss of smell, and in 
sucli cases food appears tasteless. In hyperosmia the patient is unduly 
sensitive to smells. This may be a manifestation of hysteria or result 
from drugs, sucli as str^’chnine or cocaine. Parosmia is a state of per- 
verted sensation of smell, a pleasant odour being considered repugnant 
or vice versa. It occui^ at times in association with a tumour of the 
hippocampal gyrus, or with empyema of the antrum. In epilepsy an 
olfactory aura may precede an attack. 


II. The Optic Nerve 


Anatomy (sec Fig. 32). There are two visual Helds, one for eacli 
eye, and each may he divided into an inner or nasal, and an outer or 
temporal part. The retina of eacli eye may also be divided into two 
parts, the inner svhlch receives impressions of objects in the temporal 
field of vision, and the outer, uliich is the receptor for the nasal visual 
field. The optic ners-c jiasses from Uie retina, and meeting its fellow in 
the mid-line, intermingles to form the optic chiasma, from ^vIlich the 
optic tracts proceed back to connect rvith the primary visual centres. 
The fibres from the nasal halves of the rctinx decussate iruthe optic 
chiasma and pass to the primary visual centres on the opposite side of 
the brain, whereas the fibres from the temporal halves of the retin® are 
curried on in the iiomolateral optic tract. The macular fibres from each 
retina undergo a partial decussatioi), some fibres crossing in the chiasma 
and others passing back in tlie optic tract of the same side. The primary 
visual centres are the external geniculate body, tiie superior corpus 
quadrigeminum and tlie pulvinar of tlie ojitic thalamus. It is very 
doubtful, however, whether the optic tlialamus is a visual centre. From 
the extenial geniculate body relays of fibres convey the visual impulses 
to the cerebral cortex of the occipital lobe, especially to those con- 
volutions situated around the calcarine fissure in the “ area striata,” 


on the mesial surface of the occipital lobe. The fibres first pass through 
the posterior limb of the iutcrnal capsule, and then run back in the optic 
radiation to tlie occipital cortex. Owing to the crossing of tlie macular 
fibres in the ojitic cliiasma, the right half of eacli macula has its cortical 
■^centre in tlie right occipital lobe close to the occipitaf pofc and the left 
half of the macula in tlie left occipital lobe. Fibres also run from the 
occipital lobe to the optic thalamus and tlic superior corpus quadri- 
geminum. The first relay of fibres in the optic tract wliich ends in the 
rapexior corpus quadrigeminum is situated close to the nucleus of 
on^n of the III cranial nerve on tlie opposite side, and a refiex arc for 
liffht impulses is thus established between the retina and tlie ocular 
muscles. Connections are also established with the IV and VI nuclei. 
The III nerve in addition to conveying fibres supplying certain extrinsic 
eve muscles, is also the cliannel for impulses passing to the intrinsic 
ocular muscles Tlius the cranial autonomic fibres run in the III nerve 
fo thr. eiliarv canclion, where a fresh relay starts, the short ciliary nerves, 
suppiyng lhr'^-W constrictor of the pupil. The 



323 THE NERVOUS SYSTEM 

dilator muscle of the pupil is supplied by the sympathetic cliain whicli 
passes to the superior cervical ganglion V fresh relay conducts the 
impulses tlirougli tlic Gasserian ganglion of the V nerve, to tlie 
ophtlialmic branch of this nerve, and the impulses travel along the long 
ciliary nerves to the dilator muscle With these anatomical facts 
clearly cstabhshed, the clfccts of lesions at various {loints in the visual 
^latli are casdy appreciated (see Fig 32) 

Lesions of the OpUc Nerve and Visual Path The most important 
affections of the optic nerve arc neuritis and atrophy 

Optic Neuritis, Papillitis and PapUlcedema 
Definition. These terms arc app/ied to in/lammation and sHcIImg 
of the head of tlic optic nerve wiUiin the globe of the eye 

Etiology Optic neuritis is usually bilateral, and may be due to 
increased mtracranial pressure, resulting in increased tension of fluid 
in the nerve slieath with compression of veins, or it may be a mam 
fcstation of ncuro rctuutis The most common cause of merensed 
intracranial pressure is a tumour of the cerebrum or cerebellum Other 
causes mclude cerebral abscess, memngitis, especially when due to 
tuberculosis, and cbxonic hydrocephalus Ncuro rctmitis may be due 
to nephritis, diabetes nicUitus, syphilis or leukxmia Unilateral optic 
neuritis results from orbital periostitis, inflammation of the orbital 
cormcctive tissue a retro orbital tumour, localised meningitis, or an 
aneur>sm of liic ophthalmic or internal carotid artery 

Cluucal tuidiDgs The patient may complain of licadaclie, but tlie 
vision may be apparently normal, althougli definite papdlccdcma is 
present Later attacks of blurred vision or dcfimtc impairment of sight 
occur, especially of central vision so that reading 13 impossible 

On Examination In the early stages the pupils are normal, but 
later tliey are dilated and do not react to liglit Ophtlialmoscopic 
exammation siiows the disc red and swollen, with a blurred edge The 
retinal veins arc dilated and the arteries are small In papilledema or 
choked disc, there is much ijcdemaand swcllingof tlic disc In addition, 
m ncuro rctimtis retinal cliangcs sucli os patches of exudate and 
haemorrhages arc seen 

Prognosis This dcjicnds upon tfic cause of the neuritis IVlien 
due to syphilis, there is usually a good response to treatment 

Treatment A decompression operation should be performed in 
eases due to cerebral tumour 111 order to endeavour to save tlie sight 
before optic atrophy develops 

Retro*huIhar Neuntis 

Defimtion Inflammation of the optic nerve behind tlic eye 
Etiology Retro bulbar neuritis may be due to 1 Toxic causes, 
especially tobacco and alcoliol 2 Sepsis m the ethmoidal sphenoidal 
or frontal smuscs, in the cranial antra and possibly in other sites of the 
body such as the teeth 3 Dissemmated sclerosis, syphilis affecting 
tlic optic nen e, or a iurniorriiage into the shcatii of the optic nerve 
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4. Sletabolic disturbances, such as diabetes mcliilus and rheumatism. 
Exposure to cold is a predisposing cause. 

Clinical Findings. When retro-bulbar neuritis develops acutely it 
is usually unilateral. The patient complains of progressive loss of 
vision, and often there is pain on moving the eye. 

On Examination : Pressure on the eyeball may cause pain. In the 
early stage the pupil appears normal* but it may be found that on 
exposure to a bright light the pupil first contracts but subsequently 
dilates while still exposed to the light. Tlie disc is nonnal. Determina- 
tion of the visual fields usually reveals a central scotoma (blind spot) 
where either white objects or certain coloured objects are not seen. 
This is due to a lesion of the papillo-maculor bimdle, and is called axial 
neuritis. The peripheral visual field may alone be restricted in inter- 
stitial peripheral neuritis. In more advanced coses sight is completely 
lost (diffuse neuritis), and there is optic atrophy with pallor of the 
optic disc. 

Prognosis. This is on the whole favourable, but relapses may occur 
and both eyes may be affected. 

Treatment This varies with tlic cause. The patient should stop 
smoking and take no alcohol. A shade should be worn over the affected 
eye. Septic foci should be searched for and removed. Syphilis or 
diabetes mcUitus, if present, must be adequately treated (see pp. 
248, 830). If no specific cause is foiud iodides should be given in 
increasing doses, with sodium salicylate, such as Pot iod. gr. 5 to 80, 
sod. salicyl. gr. 5, sod. bicarb, gr. 10 , syr. aurant. in. 20, atiuam ad fl. 
oz. 1. Fl. oz. 1 t.d.s. p.c. 

Primary Optic Atrophy 

Definition. Atrophy of the optic nerve, not preceded by a stage of 
optic neuritis. 

Etiology. The atrophy may be due to; 1. Nervous diseases, such 
as tabes dorsalis, general paralysis of the insane, amaurotic family 
idiocy, a frontal lobe tumour, and posstbly disseminated sclerosis. 
2. Toxic substances, such as lead, arsenic in the form of .Vtoxyl or tryqjar- 
samide, or methylated spirit. 3. A hereditary variety, known os Leber’s 
disease. 

Clinical Findings. The patient complains of progr<^sive loss of 
sight. One or both eyes may be affected. 

On Examin(dion : The pupil is dilated and does not react to Ught. 
The disc is white with a sharp margin, the surrounding retina being 
normal. The field of vision diminislies from the periphery, without a 
central scotoma. 

Prognosis. This is unfavourable. 

Treatment. This is unsatisfactory. If the optic atrophy is due to 
tabes dorsalis or general paralysis of the insane, the treatment detailed on 
pp. 391, 393 should be given. 

Secondary Optic Atrophy 

■■ Definition. Degeneration of the optic nerve subsequent to optic 
neuritis. 
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Etiology The causes are similar to those mentioned on p 358 for 
optie neuntiS such as a cerebral tumour, aneurysm or hydrocephalus 
Clinical Fmdmgs Tlie patient complams of loss of sight 
On Examtnalion The disc is pale but the edges are blurred and 
the retinal arteries thread hke 

Prognosis Tins is veiy unfavourable 

Treatment No treatment is likely to be eflicacious when tlic 
stage of atrophy has been readied 

The Optic Cblasma, Optic Tract, Optic Radiations and 
Calcarine Region 

kcsioiis affecting these portions of the visual path are usually due 
to tumours vascular disturbances, memngitis or aneurysm of the 
internal carotid artery 

Clinical Findings The fields of vision are mapped out with the aid 
of a perimeter Normally the visual field is most extensive for white 
objects the fields for blue, red and green objects being smaller m the 
order of colours giv en nic visual fields nny be found cut off m definite 
directions Thus in bitemporal hcmianopia both temporal fields are 
blind This results from a lesion affecting tlie central part of the 
chiasraa(seerig 33) In Uie early stages the upper temporal quadrant 
of one visual field is usually first affected by tumours of the pituitary, 
ubich cause pressure from below upwards wliereos m suprasellar 
tumours with pressure from above downwards the early loss is hi ely 
to occur in the lower temporal quadrant In nasal hcmianopia the 
nasal visual fields arc cUnunated This is a rare condition due to a 
lesion affecting the outer part of the chiasma on both sides It may be 
due to atheroma of the mtema) carotid arteries to distension of the 
third ventricles due to an intracranial tumour or to cliromc internal 
hydrocephalus causuig pressure of the outer jiart of the cluasma against 
tile internal carotid arteries In bilateral homonymous hemionopia the 
nasal field of one eye and the tcDijioral field of the oUicr arc affected 
Tius results from a lesson of tlic optic tract or radiation on one side A 
pituitary tumour may cause such a lesion In quadrant hcmianopia, 
one quadrant of the visual field is affected sucli as tlic upper half of 
one tcnqjoral and tiie upper half of tlic otiicr nasal field or the lower 
1 alf of one tcmjioral and tiic lower Iialf of the other nasal field Tins 
results from a lesion around the calcarine fissure the superior quadrant 
oftfie visuaf iTefif being represented befow the ea lrj^rine fissure, and the 
inferior quadrant of the visual field above tlic calcannc fissure IVhen 
tile occipital pole is affected there may be central blindness Iialf tlie 
macula on cacli side being represented oa each occipital pole (see 
tig 82) Lesions of tlie occipital cortex may result in mind blindness 
(optic agnosia) the patient secs objects but cannot recognise them 
Visual ludlucmations may also occur Wernickes Iiemiopic pupillary 
reaction is described ns an aid to determine wlictlier a lesion of the 
visual patli IS situated before or behind the primary visual centre of 
the sujierior corpus quadrigcminum V narrow beam of bght is cast 
uilo the cj c by an ophthalmoscope mirror on to tlic bhnd half of the 
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retiaa. If the pupil contracts the light rellex fibres are not involved 
and so the lesion is situated behind the primary' visual centre, i.e., in the 
internal capsule, optic radiation or cortex. In practice it is very dilTicuIt 
to cany out this test. 

Amaurosis is a term used to indicate blindness. Urxmlc amaurosis 
may occur in the course of acute or clironic nephritis. The patient 
suddenly becomes blind in one or both ej'es. The pupils are dilated but 
react to light. The discs and fundi are nonnal apart from ijny changes 
associated with the nephritis. There is usually spontaneous recovery 
in the course of a day or so (see p. 400). 

An\hhjQpxa indicates some dimness of vision. In hysterical amblyopia 
the pupils aud'fundi are nonnal, but the fields of vision show a spiral 
restriction during testing, either from witliin outwards, or from without 
inwards, according to the manner in whicli the test is conducted. 
Hemianopia may also occur in hysteria or in migraine. 

The III, IV, and VI Nerves 
{T}i£ Oculo-motor Nerves) 

Anolomy. The III nucleus lies in the mid*bmin at the level of the 
superior corpora quadrigemioa in the door of the Sylvian aqueduct. 
Some fibres cross, joiniog the III nerve of the opposite side. The nerve 



leaves the brain on the ventral surface xuusr the middinc on the inner 
side of the crus, and passes through tlic outer wall of the cavernous sinus 
to enter the orbit tluougli the sphenoidal fissure (sec Fig. 33). It 
divides into n superior branch supplying tlie levator palpcbras superioris 
and the superior rectus muscles, and an inferior branch distnbuted to 
the inferior and internal recti and the inferior oblique muscles. It also 
gives fibres to tlic ciliary ganglion from wlucli tlic short ciliary nerves 
run to. the ciliary muscle and the constrictor of the pupil. The IV 
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nucleus is situated in the mid biam at Uie level of the infenor corpora 
quadngcmina, m the floor of the Sylvian aqueduct The IV nerve 
decussates in the valve of Vieussens and leaves the brain on the opposite 
side on the dorsal surface (see tig 3-4) It passes forwards around tlie 
crus ccrcbn and runs m the outer wall of the ca\ ernous sinus below the 
III uen e Passing tlirougli the sphenoidal Assure it ends in the superior 
obhquc muscle The VI nucleus is situated close to the VII nucleus in 
the lower part of the pons, m the floor of the fourth ventricle Itleates 
Uie brain on its ventral surface at the lower border of the pons and runs 
in the iimer wall of the cavernous smus just'extcmal to the internal 
carotid artery It passes through the sphenoidal fissure to llie orbit 
and supplies tlie external rectus muscle The ophthalmic branch of the 
\ nerve also runs in tlie outer wall of the cavernous sinus, the nerves 
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being in the follow mg order from above downwaVds III, IV, ophthalmic 
brancii of V, and \ 1 (see 1 ig 28) 

The Oculo'motor Muscles Tlic external muscles of tlie e>c produce 
movements of tlie eyeball m three directions I Vertical, an upwards 
or downwards movement 2 Horizontal, nn inwards or outwards 
moiemcnt 3 Torsion or wheel motion, tlie vertical mcndian being 
rotated inwards or outwards 

The movements effected by the muscles arc os follows The 
extenicl recius muscle This moves the eye outwards The tnlemal 
rectus muscle This moves the c>e inwards The superior rcdiu muscle 
This moves the c>e upwards and inwards and rotates or twists it 
inwards Tlu inferior rectus muscle This moves the eje downwards 
and inwards and twists it outwards The superior oblique muscle 
This moves tlie eje downwiwds and outwards and twists it inwards 
The inferior oblique muscle This moves the eye upwards and outwards, 
and tmsts it outw aids Diplopia or double vision results from paralj sis 
of the external ocular musics It results from the axes of Uic eyeballs 
not being parallel when an object is looked at The patient therefore 
sees two objects, as the images do not fall on corresponding parta of 
the retins. The true image is Uie one seen by tlie sound c>e It is 
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diplopia IS present on looking down%vards, it is crossfed, the false image 
bemg below and tilted ton ards the true image Paralysis of tlie external 
rectus There is inabihty to move the eye outwards The diplopia is 
iiomonj mous, the false image is on the same level as the true one, and on 
the same side of it as is the lesion Thus with a left external rectus 
paralysis the patient complains of diplopia when he looks to the left 
There is an internal strabismus, Uie affected eye bemg turned mwards 
by the unopposed action of the internal rectus The head may be kept 
a httle turned to the alfected side Secondary deviation may be 
detected in the sound e> c Thus if the patient is asked to look outwards 
with the affected eje, and tlic sound eye is screened, the sound eye 
moves inwards to a greater degree than the affected eye moves outwards 
This IS because a greater stimulus tlian normal is given to the affected 
ej e to try and cause it to move, and a correspondingly greater contraction 
t^es place m the mtemal rectus of llic sound eje, which normally 
works m unison witli tlic external rectus of the other eye. The furtlier 
the test object is moved to the affected side, in detcrmmmg the diplopia, 
the greater is tlie distance between the true and false images The 
patient also misjudges distartccs on looking to the affected side, the 
object ajipearing farther away tlian it rcallj is Paralysis of the internal 
rectus Ihcre is mabihty to move the eye to the affected side There 
IS externa! strabismus The patient has crossed diplopia on looking 
inwards, the false image bemg on the opposite side, but on the same 
level as the true one Paralysis of the inferior oblique There is weak- 
ness in moi>mg the eye upwards and outwards, and in rotating 
outwards There is diplopia on looking upwards The patient may 
elevate the head and then look downwards to avert the diplopia which 
is homonymous, the false image being situated above and tdted away 
from the true image Paralysis of the superior oblique There is weak- 
ness m moving the eye downwards and outwards, and in rotating it 
inwards Ihc patient complains of diplopia and giddiness on looking 
down, as on descending a flight of stairs The diplopia is homonymous, 
tlie false image is below and tilted towards the true image 

Lesions of the Oculo-motor Nerves Lesions may occur in tlirec 
portions of the motor tract from the cerebral cortex to the muscles of 
the eye. 1 Supranuclear lesions in the cortex, corona radiata, internal 
capsule or mid brain 2 Nuclear, affecting the III, IV or VI nuclei. 
3 Intranuclear, affectmg the uerves tticmselves 

Supranuclear Lesions 

Etiology. These may result from vascular disturbances, such as 
lucmorrliagc, tlirombosis or embolus, or from the pressure of a tumour 
The cortical centre for eye movements is thought to be situated in the 
region of the second frontal gyjus 

Clinical Findings Both eyes are aficcted There is usually a 
disturbance of conjugated lateral movements In bilateral internal 
capsular lesions, or in unilateral mid brain lesions m the region of the 
supenor corpora quadrigcmina or Sylvian aqueduct there may be 
disturbance of conjugated vertical movements of both eyes. There is 
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usually an associated hemiplegia. Tims %vith a right-sided lesion tliere 
is paralysis of the left side of the body, with conjugate deviation of the 
eyes. The direction of this deviation depends upon whether the lesion 
is an irritative or a paralytic one. Witli an irritative lesion the eyes 
look away from the lesion, Le.^ if the lesion is on the right side of the 
brain, the eyes arc deviated to the left. The reverse holds good with a 
liaralytic lesion. Tliis is explained by reference to the diagram (see 
Fig. 37). The cortical lesion affects the VI nucleus on the opposite 
side, and the VI nucleus is connected to, and works synergically mth 
the portion of the III nucleus of the opposite side which supplies the 
internal r«:tus muscle. 

TVeatment. This varies with tlie cause, as for cerebral vascular 
lesions or tumours (see pp. 303. 30C, 314). 

Nuclear Lesions 

Etiology. The oculo-motor nuclei nuiy be stimulated or paralysed 
by such lesions as a tuemorriiagc, thrombosis or embolus, a mid-brain 



or pontine tumour. A cerebellar tumour may affect the VI nerve 
nucleus by indirect pressure. Other lesions include those produced by 
acute encephalitis occurring as a complication of measles, influenza, 
scarlet fever or small-pox, cnccplialitis Icthargica, tabes dorsalis, 
syringomyelia, clironlc poliomyelitis, disseminated sclerosis, and 
botulism. A nuclear lesion may also occur in myasthenia gravis. In 
Veronal poisoning the external ocular muscles may he affected by a 
jiuclear lesion. 

C lir(irat Findings. Nuclear ophtliahnoplegia may appear as an 
acute or chronic disease. In the acute variety there is often Jieadache 
and vomiting, wth a raised temperature. Both eyes are affected, 
usually groups of muscles, but not all the muscles are involved. There 
may also be internal ophthalmoplegia, the pupil being moderately 
dilated, and showing no response to or to accommodation ; mually, 
'however, the intraocular muscles are not affected. irritative nuclear 
lesion causes a conjugate deviation of the eyes, so that they look 
towards the side of the lesion, and a paralytic lesion .lias the converse 
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effect This IS the reverse of what occurs m a supranuclear lesion, and 
IS explained by the diagram (see iig 07) If the pyramidal tract 
IS affected, there is hemiplegia on the side of the body opposite to the 
lesion (Weber’s syndrome) If *he nibro spmal tract is idso msoivcd 
there are mv oluntary tremors of the opposite side of the body Clironic 
nuclear paralysis is more often met witli The onset of the symptoms 
IS insidious there is usually conjugate deviation of the eyes, tlie 
patient not being able to turn the eyes in one lateral direction It is 
often difficult tj> differentiate betuecii single nuclear lesions and infra 
nuclear lesions uhen only one muscle is affected If in addition to some 
of Ibe muscles supplied by tbe III nerve the orbicularis palpebrarum 
musflo IS also paralysed, the lesion is probably a nuclear one Lesions 
of tlie VI nucleus are usually accompanied by a VII nerve nuclear lesion 
as well \ VI left nuclear lesion causes conjugate paralysis to tlie left 
side, but if tlic left eye is covered, the right eye can be moved inwards, 
and both eyes will converge 

Jaj! Jimling may occur in cases of congemtal ptosis "When the 
jaw is depressed to tlie opposite side by contraction of the external 
pterygoid muscle of the same side, the impulse, passing along the 

V nen c, causes the upper ltd on the same side to be twitched up, tlie 
ptrahsed levator ) alpebrx superioris contracting It is usually 
umitileral 

Infranudeor Lesions * ^ 

Etiology Tlic oculo motor nerves may he affected at different 
parts of their course 1 In tlie brain The lesions here are usually 

V nscular or due to tumours inerc iscd intraLraniiil pressure, associated 
either nitli supra or infratentoriaJ groatlis, by sfretcliing tlie nene, 
may cause VI ticrvc paralysis This constitutes a false locihsing sign 
of a VI nerve lesion 2 Betv:cai Oie pom and the orbit The lesion may 
hcmcnuigitis often syphilitic a giimm-i, an intracranial tumour neuritis 
due to diphtheria diabetes mellitus, or less often to lead alcohol or 
nicotine tovjc neuritis from septic toci elseuhcre, fracturcil base of 
the shull, cavernous sinus thrombosis, aneurysm or atheroma of the 
mtemal carotid or posterior communicating artery, and subaraclinoid 
hxmorrhage Tlic VI and V nerves may be affected in acute mastoiditis 
in children, probably due to a localised mcnuigitis In Grademgos 
ti/ndrome there is neahness of the external rectus muscle on one side, 
inic *ii> nndtvvinwfs di ■inc’vV nerve 'oy uffidinmation ol flic apex ol 
the petrous bone m association with otitis media The patient is ill 
with fever, and cumpluins of a headache on the same side Ophthalmo- 
plegic migraine may be due to unilateral distension of tlic lateral 
ventricle In the sphaioida) Dssure, acute pcnoshtis may cause 
infranuclcar paralysis a condition comparable with peripheral facial 
palsy There is then paui m the eye wiUi partial or total ophthalmo- 
plegia and proptosis llic ophthalmic and maxillary divisions, of tlie V' 
nerve may also be mvoivcd wiUi cutaneous anasthesia over their area* 
of distribution Ov ergrowth of bone, as m Icontiasis ossca, may cause 
pressure paralysis 0 In the orbit The nerves may be involved in 




XiMion al 1 cause* nght hemianxstbcsM. 

iMwn at 2 causes alternate hemiawcslliesia, nght side of face, left side 
liodj, onn and leg 
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The V nerve, after leaving the pons, passes fonvards over the 
petrous bone, where the Gasserian ganglion is situated on the sensory 
part of the nerve, the motor part lying beneath this ganglion Three 
mam nerv es emerge from the Gassenan ganglion, named the ophthalmic 
or first, the maxillary or second, and tlic mandibular or third division 
Hie motor nerve is attaclied to the third division The ophllialmic 
hraneb runs in the outer wall of the cavernous sinus and passing through 
the sphenoidal fissure to the orbit, terminates in the lachrymal, frontal 
and nasal ncr\ es In the ca\ emous sinus it gives a branch to the dura 
mater The lachrymal nerve supphes the lachrymal gland, tlie con* 
junctiva, cornea, and tlie outer canlhus of the eye The frontal nerve 
divides mto the supra orbital and supra trochlear nerves, and supphes 
the skin on the front half of the scalp and forehead, the root of the nose 
and inner cantlius of tlic eye, the upper eyelid and the frontal sinus 
The nasal nerve supphes tlie mucous membrane of the upper part of 
the nose, and the skin of the lower part and tip of the nose 

The maxillary branch runs along the lower part of the cavernous 
sinus enters the foramen rotundum and spheno niaxiljaiy fossa, and 
traverses the orbit to appear on tlic face tlirough the infra orbital 
foramen In the skull it gives a Keurrent branch to the dura mater 
In the infra orbital canal it supplies branches to the tecUi of the upper 
jaw Its cutaneous blanches arc distributed to the face between the 
lower eyelid side of the nose and upper lip Branches arc also given 
to tilt mucous nicmbrauc of the hard palate and tlic antivim of Highmore 
The mandibular branch leaves the skull through the foramen ovale, and 
gives a recurrent branch to the dura mater The motor fibres supjily 
the following muscles The massetcr, the temporal, the externtd and 
internal pterygoids the mylohyoid, the anterior belly of the digastric, 
tlic tensor tympam and the tensor jialati The auriculo temporal 
branch supplies cutaneous brandies to the temple and scalp, and to the 
external auditory meatus and upper part of the pmnn Ihis nerve also 
gives branches to the parotid gland and the tcmporo*mnndibular joint 
The lingual brniich supphes the tactile fihfonn papillie m Uie antenor 
two-thirds of the tongue The chorda tympam nerve joins the lingual 
nerve and convoys taste sensations from the tongue to the VII nerve, 
and then to the glosso pliaryngcal nucleus {see p 380) The inferior 
dental branch supplies the teeth of the lower jaw, and emerging through 
tlie mental foramen innervates the skin over tlie dim and lower lip 
The mucous membrane of the mouth, gums and Bustachian tube is also 
supphed by tins division of Uic V nerve 

Lesions of V Nerve The following varieties of lesions may occur 
1 Supranuclear lesions The corbeal centres for the muscles innervated 
by the V nerve are situated in the lower third of the precentral con 
volution These centres arc biiaUml, each centre sending fibres to botli 
V nudci, and so both centres must be put out of action to cause an 
upjicr motor neurone paralysis of the masticatory muscles Lesions 
may occur here, in the corona nuhata, internal capsule, or mid bram 
They arc rare and mclude meningeal and vascular disturbances and 
tumours In epilepsy, liydrophobia and post cnceplialitic syndromes 
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supranuclear disturbances of the V nerve may occur. In paralysis 
agitans there is probably a lesion in the corpora striata disturbing tlie 
fibres in the internal capsule. In stryclmine poisoning and tetanus, 
the lesion is probably situated in the synapses connecting the upper 
motor neurones with the nuclear cells. 

2, Nuclear Lesions. These arc situated in the pons and include 
haemorrhage, tumour, gumma, polioencephalitis, disseminated sclerosis, 
bulbar paralysis, amyotrophic lateral sclerosis and syringomyelia. 

3. Infranwlear Lesions. The V nerve may be affected at tlie base of 
the brain by meningitis or fracture of the base of the skull, or its branches 
may be involved by a tumour, thrombosis of the cavernous sinus, an 
aneurysm of the internal carotid artery and cellulitis of tlie orbit. The 
Gasserian ganglion may be inflamed, or tlie branches of the V ner^'e 
involved in a neuritis, such as occurs in diphtlieria. 

Clinical Findings. Disturbances of the V nerve may affect chiefly 
the motor or sensory fibres or combined lesions may occur. 1. Motor 
Lesions. These may be irritative or paralytic, (o) Irritative lesions. 
Tonic or clonic contractions of the masticatory muscles- occur. The 
former are known as trismus, and may be present m tetanus, epilepsy, 
tetany, or strychnine poLsoning. Clontc spasms arc seen >rith rigors 
and paralysis agitans, etc. Nocturnal Jaw-grinding is a functional 
nervous disturbance, and thought to be an indication of mental protest. 
(6) Paralytic lesions. Supranuclear lesions wlien bilateral are 
characterised by paralysis of the lower jaw. The patient can neither 
closc'tlic moutli, protrude the jaw, nor move it from side to side. Food 
tends to drop from the mouth. There is no wasting of the muscles and 
no reaction of degeneration. Nuclear lesions are often bilateral, with a 
flaccid paralysis of the masticatory muscles on both sides. Infranuclcor 
lesions are usually unilateral. Tliere is often wasting and weakness of 
the muscles of mastication on one side of Uie face. Wien the patient 
opens his mouth the lower jaw is pushed to tlie paralysed side by the 
action of the opposite external pterygoid muscle. This is best judged 
by the position of the central incisors of tlie upper jaw when the mouth 
is open and closed. There is inability to move the jaiv laterally to the 
sound side, and on opening the mouth tlie condylar process of the 
lower jaw can bo felt not to move fonvards on the affected side. When 
the patient is asked to bite, it can be felt that tlie masseter and temporal 
muscles do not contract, and sonic flaccidity of the floor of the mouth 
may be found on pressing below the chin. The jaw-jerk is absent, and 
the affected muscles show a reaction of degeneration. 

2. Sensory Lesions, (a) Loss of Sensation. An upper motor neurone 
lesion affecting the posterior part of the internal capsule may cause 
loss of sensation of tlie face, the arm, body and leg on tlic opposite side 
of the body (crossed heniian.csUicsia). A lesion of the spinal root of the 
V nerve and tlie mesial fillet on the same side will cause “ alteniatc 
hemianaisthcsia,” the face oii one »dc, and the arm, body and leg on 
tlie other side being affected (see Fig. 38). Lower motor neurone lesions 
may affect individual branches of the V neive. Tims in iicriostitis of 
the orbit the ophUialmic division may be affected with certain oculo- 
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motor nerves as deicnbed on p SCO There is then blunting of sensation 
m the cutaneous area of tlus nerve around the orbit and forehead (see 
p 3G8), and the corneal and conjunctival reflexes may be abolished vv jth 
dunitushcd tear secretion When the maxillary and mandibular 
brandies are involved, in addition to tlic cutaneous anxstlicsia, the 
patient cannot feel his tongue and check normally, and is apt to bite it, 
and in drinking from a glass he can only feel half the glass touclung his 
hp There may also be diminished secretion of saliva on one side, the 
tongue is dry and furred on the affected side, and using a tunmg fork 
of low pitcli, there may be loss of appreciation for low notes Anaathesia 
IS found m the cheek and gums Smell may be diminished on one side, 
oning to dryness of the nasal mucous membrane Taste is not affected 
unless the chorda tjTiipam nerve is also involved Segmental blunting 
or loss of sensation may also occur, limited to trigeramal dermatomes 
around the mouth Ihc teeth on Uie affected side may fall out Facial 
or comcal herpes and corneal ulceration may also be a manifestation of 
lesions of tlie sensory division of the V nerve or of the Gasserian 
ganglion 

[h) Trigeminal Neuralgia Tlus may be of a minor degree wiUi pain 
situated in the region of certain brandies of V nerve- Thus there may 
be supra orbital neuralgia associated with frontal sinusitis Tendenicas 
may be found at the supra orbital notch Headache may be due to 
mvolvcmcnt of the branches supplying the dura mater Tlie severe 
type of trigeminal neuralgia ts known os tic douloureux This is an 
affection of middle age or later, but it is occasionally met with in 
children There are periodical paroxysms of agonising pain in the face, 
especially m tiic areas supphed by the second and third divisions of the 
V nerve The pam may spread to the neck A paroxysm lasts fop a 
few seconds or minutes, and tends to recur frequently During the 
attack the face may become flushed and moist wnth perspiration, and 
there may be watering of the e>es and mouth and twitching of the facial 
muscles The attack may be provoked by the slightest stimulus, sudi 
as a draught, waslung or shaving, cleaning the teeth or eating 

On Examinalian Tender spots maybe found over the infra orbital 
or menial foramina 

Treatment In all coses of tngcmmnl neuralgia the cranial sinuses 
should be uiv estigated , frontal sinusitis may result in supra orbital 
or supra trochlear neuralgm Ihc pain ts best rdicved by local heat, 
whidi can be conveniently applied by a rubber hot water bottle A 
nasal spray should also be us<^ containing some preparation, such as 
the Clilorctoiic Inlialant Dental extraction rarely reliev es the p iiii, 
and should not be -idv iscd unless in obviously diseased tooth is present 
In tie tloiiloureux the patient should Iwvc complete rest m bed for several 
weeks, and for the jiaiii tlic following mixture mnv be given Tnc 
gclscmu lu 10 sod, sahcjl gr 5 sod bicarb gr 20, sod brom gr 10, 
s>r aurant m 20 aipiam ud II oil II oz i tds pc In severe 
and protracted cases rcUef may in some cases be obtained for several 
months by injecting the Gasserian gaiigbon or its branches with m 10 
to 15 of 80% alcohol llirough tile foramen ovale or foramen rotundiim 
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' This is an operation which should only be performed by a specialist. 
It may be repeated later if the pain recurs. In very severe cases 
ganglionectomy, or resection of the posterior nerve root inside the skull, 
’may be necessary to relieve the pmn. Even then the patient may still 
feel pain, although the sensory fibres arc cut off from the brain. This 
is comparable with the sensation which may be felt in tlie toes after a 
leg has been amputated. 

3. Tro-phic Lesions, It has been mentioned above that comcal 
ulceration may follow lesions of the first division of the V nerv'e. 
If the eye is protected by a shade from the irritation of dust, etc., these 
lesions do not occur. They are probably meclianically produced, the 
irritants not being removed by blinking, as tltey are not felt. Facial ' 
hemiatrophy is a peculiar condition in which there is wasting in 
structures supplied by the V nerve on one side. The cause is not knovtm, 
but it may be due to any nuclear or infranuclear trophic disturbance of 
the V nerve, and is at times associated with osteitis of the jaw, or it may 
follow erysipelas. The bones, cartilages and soft tissues are .'iffeetcd, 
chiefly ui the areas supplied by the second and third divisions of the 
V ncr\'c. One side of the face is smaller tliau tlie other. The skin 
becomes thin and the subcutaneous fat disappears ; there may also be 
atrophy of half of the tongue. Tlicrc arc no sensory changes, the 
muscles are not paralysed, and there is no reaction of degeneration. 

The VII Ner\-e 
(The Faciei lYcrvc) 

Anatomy. The upper neurone has its cells of origin in the cerebral 
cortex, in front of the Rolandic fissure, in the loner third of the 
precentral gyrus. The fibres pass through the internal capsule, near 
the genu, and run down the mid-brain in the pyramidal tract to the 
lower part of the pons. When they reach the level of the nucleus of 
origin of the VII nerve they cross tlie mid-line and terminate around 
the cells of origin of the VH nerve. A few fibres probably end around 
the homolateral nucleus. The VII ner^e is partly motor and partly 
sensory. Tlic motor nucleus is situated in the lower part of the pons, 
ciosc to the Vf ttiicleus. The YJI rien'c, alter coursing around iiw VJ 
nucleus, passes out from the antcro-latcral aspect of the lower part of 
the pons in the cerebello-pontine angle, and runs close to the VIII 
ncr\'c, to enter tlie internal auditory meatus and the Fallopian aqueduct 
of the temporal lx>ne. Tlic geniculate ganglion is situated on the VII 
nerve at tliis part of its course, and, shortly after, the nerve to tJic 
stapedius is given off. The chorda tympani nerve, conveying taste sensa- 
tions from tlic anterior two-tlurds of Uic tongue, joins the VH nerve w hilc 
it is still in t)ie bone. The VII nerve emerges from Vbe skull through 
the stylo-innstoid foramen. In the neck it gives off the posterior 
auricular ncr> c to tlie intrinsic muscles of the pinna and to the occipital 
nart of the occipito-frootalis muscle, and nerves to the stylo-hyoid 
muscle and to the iiostcrior belly of tlje digastric muscle. The VII 
acr%'c then divides into the tcm|x>ro*facial and cer\nco-facial branches. 
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Tiie former supplies the corrugator supercihi the frontahs, tlie orbicu 
Ians palpebrarum and the zygomatic muscles, and the latter the 
buccinator, orbiculans oris and platysma muscles (see Fig 39) The 
sensory part of the nerve is considered to be formed by the pars 
intermedia of ^Vr^sbcrg, which runs from the geniculate gaughon to the 
tractus solitanus portion of the giossopiiaryngeal nucleus m the 
medulla The taste fibres in the chorda tympani nerve pass from the 
geniculate ganglion to the nerve of AVnsberg The geniculate ganglion 
IS also joined by the large, the small and Uie evternal superficial petrosal 
nerves which carry sympatbclic and taste fibres Further sensory 
fibres cons eying deep pain and pressure sensations run in the peripheral 
divisions of the facial nerve, and pass through the geniculate ganglion 
to tile pars mtennedu of Wrisberg 

Lesions of the VII Nerve 1 SupTanuclear The lesion may be 
situated in tlie cerebral cortex (lower part of the precentral gjTUs), the 
corona radiata, genu of the internal capsule, or in the supraiJontme 
region Ihc lesions include a ecrcbnil tumour, abscess or vascular 
lesion such as a luemorrhage, tlironibosis or embolus 2 Nuclear In 
the pons A tumour such as a glioma a vascular lesion, encephalitis 
letlurgica, disseminated sclerosis, bulbar parolysis, pohocnccpfialitis, 
and tabes dorsalis 3 Infrantulear (a) At Die base of the brain 
Tumours of the ccrcbcUo pontine angle, basal meningitis, it gumma, 
ancur>sm of the basilar artery, or a fractured base (l>) In the temporal 
bone Canes associated with otitis meduv, toxxmic neuritis, an operation 
on the mastoid (c) In the stylo mastoid formnen Fibrositis of the 
process of the postenor part of the parotid sheath wlncli enters the 
foramen, associated with exposure to cold (d) In Oie face A tumour 
or mdammation of the parotid gland, as m uveo>parotid tuberculosis 
(sec p 13) Injury from a wound or from forceps at bitUi Neuritis 
due to such causes ns alcohol, diphtheria, diabetes incl(itu3 or leprosy 
Clinical Findings 1 Supranuclear Lesions {a) Imtalive With 
cortical lesions irritating the motor centre unilateral facial contractions 
may occur on the opposite side of the face There are often associated 
movements of the eyes and tongue In dementia jiaralj tica pen oral 
fibrillary tremors may be noted (b) Parali/dc flicre is paralysis 
chiefly atfccUng the lower part of face of the opposite side, the 
upper part is much less likely to be paralysed, owing to the bilateral 
representation of the cortical centres in respect to tbcir supply to the 
upper part of the face Thus although the mouth appears drawn over 
to the sound side and the orbiculans ons muscli. is paralysed on the 
affected side, the patient can dose both eyes and wrinkle his focelicad 
The paralysed muscles do not atrophy and there is no reaction of 
degeneration Taste is not affected In addition there is frequently 
hemiplegia, the arm body and leg bemg paralysed on the same side as 
the face, v> hen the Icsionisacapsuhrone , Although the patient cannot 
contract the facial muscles voluntarily on one side, he may do so under 
the mffucncc of emotion Tims a joke may cause him to smile with 
boUi sides of his face, m fact tlie faaal contraction may be exaggerated 
on the paralysed side. This is not the case in infranuclear lesions 
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2. Nuclear Lesions. Tliere is paralysis of the upper and lower half of 
the face on tlie same side as the lesion. The muscles atrophy and 
show the reaction of degeneration. Further, tliere is often paralysis 
of the external rectus muscle of the eye on the same side, due to 
involvement of the contiguous VI nucleus. If the pyramidal tract 
is also alfected there is spastic hemiplegia of the opposite side of the 
body. , 

3. Infranuclear Lesions, (a) Irritative. Severe facial spasms may 
occur, functional tremors of the eyelids and facial tics are also of this 
nature, (b) Para/yttc (Bell's palsies). The clinical results vary according 
to the site at which the lesion is situated, as described below : (a) 
Between the pons and geniculate ganglion, TJierc is paralysis on the 
same side of the upper and lower liaif of the face, of the lower motor 
neurone type (see below, section (d)). The VIII nerve may also be 
involved wth deafness or tinnitus, or the V ner\'e with paralysis or 
sensory disturbances, and if the nerve to the stapedius is affected there 
may be hyperacusis to sounds of low or high pitch. Taste is not affected 
unless tlie nerve of Wrisberg (pars intermedia) is also involved, (b) At 
the geniculate ganglion. There is paralysis on the same side of the upper 
and lower half of the face, and herpes located to tlie ear and cxtcnial 
auditory meatus (herpes oticus or Ihunsay Hunt syndrome) with 
pain, may result from uillammatory lesions. The cliorda tyni]mni 
Qer>*c fibres may also be affected with loss of taste on the anterior 
tw*o>tliirds of the tongue on the same side, (c) Betueen the geniculate 
ganglion and the chorda iympani nerve. There is paralysis on the 
same side of the upixw and lower half of the face (sec below, section (d) ). 
There is loss of taste on the nntenor two-thirds of the tongue on the 
same side. If the lesion is proximal to the junction of the nerve to 
the stapediiUi there may be tinnitus and hj-peracusis for notes of high 
or low pitch. Salivary secretion may be diminished on the same side, 
(d) Peripheral to the junction of the chorda tympani nerve. (TJic usual 
type of Bell’s palsy.) Tliis may follow exposure to cold or silting in a 
draught near an open window. Botli sexes are equally affected. The 
patient is usually an adult over the age of 20. He may notice some 
pain or tenderness behind the car for a day or so, and then suddenly 
dnds tfiat he cannot move one side of the face normaffy and this side 
of the face may feel stiff. lie may also find that when lie eats he tends 
to bite his check or lower lip on one side, and the food may collect 
between the check and teeth on this side. Tears may also run down 
the cheek on the affected side, due to paralysis of the orbicularis 
palpebrarum muscle. • 

On Examination .* The paralysed sulc of the face appears Hat and 
expressionless, the naso-labial fold b less apparent. The lower lid nioy 
be everted in one eye, and the comer of the mouth droops. Some swelling 
or tenderness may be found in the parotid region. Tliere is paralysis of 
tlie muscles of the upper and lower ports of the face. These are tested 
as follows : The patient is asked to shut his eyes ; he cannot close the 
eye on one side (lagophthohnos), aud on trying to do so the eyeball 
moves upwsutls and either slightly inwards or outwards, owing to a 
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connection between the MI and a portion of the III nucleus If the 
patient IS observed during sleep the affected e)e may be nearly closed 
lie IS asked to frowTi and to raise his eyebrows and is unable to do so 
on the paralj sed side The lower part of the face is tested by asking 
the patient to show his teeth, the angle of the mouth is drawn outwards 
on the sound side and docs not move out on the paralysed side He is 
then asked to blow out his checks, to smile and to whistle lie cannot 
do so on the paralj sed side Spontaneous emotions also fail to provoke 
a contraction of the oral muscles on the paralysed side, m contrast to 
that which maj occur in organic supranuclear lesions with hemiplegia 
and facial paraljsis (see p 87-J) Paralysis of the platysma muscle may 
sometimes be detected by making the patient depress lus chin against 
the resistance of the examiner s hand, when it may be seen, by looking 
at the skin under the chin, tliat tlic platysma does not contract on one 
side Tlic affected muscles atrophy and may giv e a reaction of degeuera 
tion In the course of a few days the lesion may spread up to involve 
the chorda tjmpam nerve Taste is then lost on the affected side of 
the anterior two tlurds of the tongue It is tested for as follows The 
liatient is given a card on which the words * Svrect Silt Sour 
Bitter ’ are written and he is told to point to the word representing 
the sensation he experiences when the test substance is applied to the 
tongue He must not withdraw h|3 tongue into his mouth until he has 
indicated the sensation bugir.salt citncncidandquinincarecmploycd 
os the test substances A small portion is applied m turn to the outer 
side of tlic anterior part of tlie tongue and gently rubbed in witli cotton 
wool If the inllammation spreads still furtlier up the Vll nerve above 
the level of tlie pinction of the nerve to the stapedius, there may be 
tinnitus and hypcracusis to notes of high or low pitcli 

Differential Diagnosis There is usually no dilHculty m diagnosing 
a Bell s palsy the distinctions between upper and lower motor neurone 
lesions described above should be remembered In fucio scapulo 
litimcral mjopatliy usually both sides of the face arc affected and also 
other muscles of tlic body which differentiates it from a double facial 
paralysis In facial hemiatrophy there is wasting but not paralysis of 
the muscles of one side of the fate 

Course and Complications The {laraljsis may disappear in a week 
or so, or i>crsi$t for nearly 2 years Uccov cry usually is first apparent 
in the upjicr half of the face Sul>scqucnt twitching or contractiues 
of the affected muscles may occur, wJicn the recovery is not complete 
Ihus the eje on tlie affected side may be narrow, or the comer of the 
mouth draivn outwards “ Crocodile tears ' may also be expected in 
eases of incomplete recovery 4Vhcii the piticnt masticates and 
salivates tc irs How from the eye on the affected side as the result of 
stimulation of the I ichrjnial glaud 

Prognosis The prognosis m BtU s palsy depends upon the cause 
In Uie usual tjpc due to fibrositis or periostitis there is recovery m 
about 80% of eases Ihe electrical reactions arc of help in giving i 
prognosis If the faradio and galvamc responses of the paralysed 
muscles arc normal after Z vvccks, recMvcry will be rapid, a matter 
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Lawn al 1.— tipper Motor Xeurone. Paralysis of orbicularis oris. OfUa 
hemiplegia on the same side. Xo muscular atrophy and no It. D. 

Leiion at — .Viir/ear. Orbicularis palpebrarum and orbiculans oris paralysed, 
ilusctilar .ntrophy and R. D. Hemiplegia may occur on the opposite side. VI 
nerve often p.iralj'sed. 

Lawn ni 3 . — Loircr motor neurone lesion of orbicularis palpebrarum and orbicularis 
oris. VIII nerve also affected. Taste affected if nerve of Wrisberg is involved. 

Lesion nl 4.— Loner motor neurone lestou of orbiculans palpebrarum and orbi* 
cularis oris. Auricular herpes. Taste may be lost ou anterior two-thirds of tongue. 

Lesion nl S . — Loner motor neurone lesion of orbiculans palpebrarum and orbi- 
cularis ons. Mjperacusia and loss of lasle in anlerior two-thirds of tongue. 

Lesion al G. — Loner motor neurone lesion of orbicularis palpebrarum and orbi- 
cularis oris. Loss of taste in anterior two-thirds of tongue. 

Lesion ai 7, — Lower motor neurone lesion of orbiculans palpebrarum and orbi- 
cularis ons. No loss of taste. 
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of a few weeks. If there is no response to faradisin and tlie galvanic 
response shows a reaction of degencmtion, recovery will not occur for 
several naontlis. If no response is obtained to faradism or to galvanism, 
tliere is no likelihood of recovery. If the paralysis is due to other 
causes, such as a tumour, gumma or meningitis, the prognosis must vary 
with the nature of the lesion and the possibility of removing it by 
appropriate treatment. 

Treatment. In the inflammatory type of case the patient should 
be' kept in a warm room during tlie initial stages until all pain and 
tenderness have gone. Heat should be applied locally over the stylo- 
mastoid foramen, as by Antiphlogistine (cataplasma kaoUni B.P.) or 
by fomentations. Tlje bowels should be open^ daily, and a mixture 
given containing ; Pot. iod. gr. 3, sod. salicyl. gr. 10, schI. bicarb, gr. 
20, sjT. aurant. m. 20, aq. ad II. oz.,1. FI. oz. 1 t.d.s. p.c. .V wire 
splint, protected by rubber o\er the pressure points, should be worn 
whicli cur\'es round the ear and into llie corner of tiic mouth on the 
affected side. This prevents the mouth being drawn over to the 
sound side. After a week, massage should be given daily to the 
affected muscles. In all cases the Wasscrmarui reaction should be 
determined, and, if positive, a cou^ of anti-syphilitic treatment should 
be given (see p. 248). Some surgeons advise early operation, either 
by decompression of the descending portion of the nerve, or by 
placing in the Fallopian canal a prepared nerve graft, obtained 
a cutaneous nerve of the thigh (Ballancc-Duel nerve graft). 
In cases in wliich there is no recovery after 2 years, the operation of 
nerve anastomosis should be considered. The periplieral end of the 
severed facial nerve is sutured to tlie proximal end of the severed 
hypoglossal or spinal accessory nerve. This should only be decided 
after consultation with an expert. 

Bilateral Facial Paralysis. This may be congenital, and tliere is 
often paralysis of the muscles supplied by the oculo-motor nerv’es as 
well. Other causes include double otitis media, basal gummatous 
meningitis, an aneurysm of the basilar ortcry, diphtheria, leprosy and 
alcoholic neuritis. Both sides of tlic face arc then expressionless. 

The VIII Nerve 

{The Auditory Nerve) 

Anatomy. The VIII nerve consists of a coclilear and a vestibular 
division. The former is concerned witli hearing, and the latter \rith 
I equilibrium. The coclilear nerve fibres arise from cells in tlie spiral 
ganglion, situated in the central pillar of the cochlea, their peripheral 
terminations ending in connection with tlie hair cells of the organ of 
Corti. Centrally the cochlear nerve passes to the brain tlirough the 
internal auditory meatus, running below the nerv'e. It enters the 
lower border of the pons on the lateral side of the restiform body, and 
terminates around cells of the dorsal nucleus or tubcrculum acusticum 
and the ventral or accessory cochlear nucleus. A fresh relay of fibres 
conducts the impulses across the mid-line in two strands, a doisal or 
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stn'e acusticae and a ventral or corpus trapezoides These unite to* 
form the lateral fillet Some of the fibres from the cocldear nuclei also 
run to the lateral fillet of the same side. The lateral fillet ascends the 
mid brain and terminates m the lower auditory centres, the internal 
geniculate body and the inferior corpus quadrigemmum The internal 
geniculate bodies arc connected by Gudden's commissure A further 
relay conveys the impulses througli tlic posterior part of the internal 
capsule to the higher auditory centres in the supenor temporal gyrus of 
the cerebral cortes 

The cells of origin of the vestibular nerve arc in the ganghon of 
Scarpa which lies m the mtcmal auditory meatus Tlieir peripheral 
ter umations arc m the semicircular canals and th 9 otolith organs (the 
utncle and saccule) The fibres from the semicircuhr canals convey 
sensations of movement (kinetic impulses), whereas those from the 
otohth organs transmit sensations of position (static impulses) Centrally 
the fibres pass mtli the cochlear division and enter the lower part of 
tlie pons between the restiform and olivary bodies, terminating around 
the pells of the principal or vestibular, and Deiters' or the lateral 
nucleus The upper part of Deitcrs’ nucleus constitutes Bcchtcrcw’s 
nucleus (see Fig 40) The further course of the vestibular path is 
rather open to discussion Fibres pass from Deiters’ nucleus up the 
pons and mid bram in the medial longitudinal bundle In tins way 
connection is made with the pucici of the oculo motor nerves, thus 
establishing relationship between equilibrium and eye movements 
Impulses are also earned downwards m the medial longitudinal bundle 
to connect with the XI nucleus and establish a relationship with 
equilibrium and head Tno\cments Fibres also descend the cord in the 

V estibulo spinal tract whereby a connection is made between the sense 
of equilibrium and the tone of skeletal muscles Some fibres of the 

V estibular nerve run direct to the cerebellum by the inferior cerebellar 
peduncle, and fibres also pass from the ccrcbeUum by Edingcr s tract 
in tlie infcnor cerebellar p^unclc to Deilcrs’ nucleus (see Fig 31) 

Lesions of the VIII Nerve The VIII nerve may be iffected by 
tumours of the cercbcllo pontine angle pressing on or growing from the 
nerve itself, or by basal menmgitis due to syjihibs or cerebro spinal fever 
Neuritis may be due to toans of typhoid or scarlet fever, to syphilis, or 
to such substances as alcohol, tobacco, quuimc or sahcylatcs Atrophy 
may occur in tabes dorsalis or in disseminated sclerosis The nerve may 
be injured in a fracture of the base of the skull or by disease of the 
petrous bone Inflammation may affect it in otitis media, labyrmthitis 
or Lustachian catarrh It may be involved in a vascular lesion, such os 
a liaimorrhage or tlirombosis, and by a leukaimic uifiltration Central 
lesions are rare A bilateral lesion of the superior temporal gyrus may 
cause deafness, or word deafness may result from an unilateral lesion 
affecting the left superior temporal convolution In hysteria tliere may 
be complete deafness 

Clinical Findings I csionsof the Vill nerve may result in deafness, 
tinnitus or vertigo Deafness When examining a patient who com- 
plains of deafness, the following tests may be required 1 rJieevtcnial 
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car is examined for wax or other foreign bodies. 2. The distance *at 
which the ticking of a watch can be heard is determined for each ear. 
3. The tuning-fork test, A tuning-fork, with vibration of 250 per 
second, middle C on the piano (D) is used. It is made to vibrate and 
then placed on the centre of the top of the skull, on the centre of the 
forehead between the eyes, or on the point of tlie cliin. The patient is 
asked in which ear ha hears the vibrations better. Normally they 
should be heard equally in both ears, and when one ear is closed, they 
are heard louder on that side (Weber’s test). The vibrating fork is 
then placed over one mastoid process, and when the vibrations can no 
longer be heard it is held close to the external ear. Normally the 
vibration can now be heard again for a short period (Rinne's test). The 
following tests help to differentiate between nerve deafness in wliich 
there is a lesion of the internal car (coclJea), or of the auditory nerve, 
and obstructive deafness in which the trouble lies in the middle or 
outer car. /ji nerve deafness it may be found tlmt the deafness is chiefiy 
for notes of high pitch, as shown by the use of tuning-forks of different 
vibration rates. When the tuning-fork is pbeed on the vertex, it is not 
heard on tile affected side (negative Weber test). Usually aerial con- 
duction is better tluin bone conduction (positive Rinne test). In 
obstructive deafness tlie patient may notice that be hears better in a 
noise, as in trafllc (parocousis wiUisii). The vibrating tuning-fork is 
heard louder on the deaf side (positive Weber test), and a high-pitclicd 
tuning-fork is heard better than a low-pitchcd one. Aerial conduction 
is not better than bone conduction (negative Rinne test). 

Tinnitus curium. The chief symptom complained of may be noises 
in the e^ or head, witli or >vithout some degree of deafness. Tiiis may 
be due to general causes, sucli os anazmia, a high or low blood pressure 
or neurasthenia, or to local affections, especially to otosclerosis, chronic 
otitis media, bony ovcrgrowtli of the external meatus, wax in tlie cars, 
labyrinthine lesions or intracranial suppuration. It may occur as an 
aura in epilepsy, or be produced by drugs, sucli as quinine and 
salicylates. The noises may be continuous or intermittent, and of 
varying character, often hissing or roaring, or at times higher pitched, 
or pulsating in correspondence with the heart beat. In all cases a 
complete local examination should be made by an otologist ns well as 
a general examination of the patient by a physician. 

' Treatment This consists in local measures for relief of Eustachian 
catarrh, etc., whicli falls in tbc province of the specialist, and in addition 
bromides in doses of gr. 10 to 20 may be given 3 times a day. 

The Vestibular Nerve. Lesions of the vestibular nerve, or of its 
terminations in Uie semicircular canals and otolitb organs, result 
in three main symptoms ; Vertigo, postural or kinetic deviation and 
nystagmus. 

Vertigo. The patient who complains of vertigo may say tlint his 
own body appears to be moving, or Uiat surrounding objects arc moving. 
Vertigo may thus be subjective or objective. 

Etiology. The common causes of vertigo include ; Wax in the cars, 
otitis media, labyrinthitis, nlimciitaiy disturbances, train, car or sea- 
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sickness, migraine, cerebellar lesions, high blood pressure, over-smoking, 
alcohol and epilepsy A cysticercus in the IV ventricle may also 
produce attacks of severe vertigo Vestibular vertigo results from 
imtative lesions of the car affecting tlie semicircular canals Epidemic 
vertigo, witli uncontrollable vomiting, is also desenbed This may be 
a manifestation of influenza Relict may be obtamed by ice-cold water- 
bottles applied to the occipital region, and by the adniinistratioD of 
dextrose 1 o/ 1 1 d bj mouth 

Postural Deviation The patient may tend to fall towards the 
affected side in irritative vestibular lesions, when he stands with ejes 
closed and feet together 

I^etic Deviation Tins is described later (see below) 

N)stagmus Irritative labyrmthme lesions produce spontaneous 
vestibular nystagmus to the opposite side , » e , the eyes make a slow 
movement to the same side and a rapid twitch bock to the opposite 
side These movements are mcreased when the patient looks to tlic 
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side of the n>stagmus (i e , that in which the rapid movement occurs) 
Cluucal Findings Certain tests are applied m suspected cases of 
Iab>Tinthine lesions These mclude 1 TJu: RoUUtonTcst The patient 
15 placed in a chair, wiUi a head rest, which can be rapidly rotated 
This IS done 20 tunes Tlie chair is then stopped, and the patient looks 
in a direction opposite to that in which he lias been rotated Normally 
there is nystagmus m a direction opposite to that m v?luch he has been 
rotatetL Thus if he has been rotated from left to nght, tlie rapid 
n>stagmoid movements occur to the left (see Fig 41) The nystagmus 
persists for about 30 seconds When the rotation is from left to ngbt, 
the left labj riath is stimulated, and tice lersd Bccblenjstagmus 

or absence of nystagmus when the patient is rotated one way or tlie 
other, Jmlic.itcs. a paralvtjc Jcsnui of the scniicircular canals on the side 
which IS bemg tested 

2 The Calortc Test The patient lies down, and the external auditory 
meatus is syrmged with cold water (68* F ) Ihc drum must first he 
insjiccted to see that it is not perforate, and that the external auditory 
meatus is free from wax or polypi Cold air may also be used as a 
stunulus, the atf being blown thrwgli a coiled metal tube, cooled by a 
spray of etli} 1 cliloride If no response is obtained witli cold stimuli, 
hot water (120* F) is sometimes used, hut it may upset the patient, 
causujg severe vertigo and vomiting If the Iab>Tjnth is mtact, the 




THE AUDITORY NERVE 


379 


normal resjwnse to cold is a nystagmus away from the tested side (see 

1-) ; wlicrcas a hot stimulus results in nystagmus towards the 
tested side. Tiie labyrinth on each side can thus be tested. 

AisHT tve 

MtlHAL A^tlCATION Or 
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Fig. 4'2. Diagram op Nystagmus (tiic Caloric Test). 

If the nystagmus is not produced there is a paraljdic labyrinthine 
lesion. 

3. Kinetic Deviation. Bdratiy's Poinloig Test. The patient sits, 
opposite to the physician, and raises his arm with the elbow straight to 
touch \vith his finger the tip of the physician's finger. He then drops 
his arm to the side and repeats tlic movement witii his eyes closed. If 
the labyrinth on one side Is paralysed he tends to deviate or point past 

e/owr LABYH/erTM /e^r ly^sr/^NTH 

('A^KALYSeo) 



Fig. 43. Diacbam of BXsiNr’a I^lvtcvc T^st. 


to the side of the lesion. If, however, the labyrhith is stimulated he 
deviates away from the affected side (sec Fig. 4.3). ' 

Irritative Vestibular Lesions. These are exemplified in JlAiiere’s 
syndrome and in SHniere’s symptom complex. Slinihe't syndrome 
The disease, originally described by JKniere, was due to an acute 
labyrinthine hjemorrhage associated with acute purulent lafavTinthilis 
and was not typical of what we now call Jl^nilic’s disease. In some 
cases there is pressure on the auditory ncr\-e caused bv an'ancur\-sm 
of the basilar arteiy, an abnormally huge intenial auijftory arterv or 
by a cerebello-pontine angle tumour. It is probable that onlvTSons 
affecting the vestibular division of the VIII iiene cause il^niire’s 
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disease Some authorities believe that it may be caused by faulty 
water or salt metabolism resulting in a water logged labyrmth The 
jMticnt, who IS usually an adult, is suddenlv attacked with sc%erc 
lertigo and fulls There may lie a pclnniiiary lihase of low pitched 
tmnitus ^ omiting maj occur 

On Examination The patient is usually found lying on the sound 
side , if he attempts to turn on his bock oron the affected side, vomiting 
IS induced The eyes show coarse nystagmoid movements to the affected 
side Tiicre may be momentary loss of consciousness Permanent 
deafnessusually ensues Me/uere's symptom complex. This may be due 
to vascular spasm of the mtenud auditory artery causing alteration in 
the tension of the cndolympli or to otosclerosis The attacks resemble 
thoseof the'Mdmirc’s syndrome, but between the attacks there is no loss 
of hearing 

TrcatmcnL Quinine sulpliatc in doses of gr Jtds may be admmi- 
stered to dimmish the scnsiibihfy of the labyrinlfi In addition aspirin 
gr 10 t d s may bo given, or pot brom gr 20, or Luminal (pheno* 
birbilonmn PP) gr J noctc The most effective medical treatment 
consists m the udmmistrution of <v salt poor diet (see p 455) with 
restriction of the fluid intake to 40 oz m the 24 hours Ammon chlorul 
0 5 0 stearettes G 1 1 d with meals, should he given for 3 days out of 
every five Salyrgan (mersatylum UP) (see p 228) may also be 
injected lavourible results have also been reported by the adrntni 
stration of pot chlond gr 15, uqunm ad m CO, m CO in water 0 to 8 
times a dav Ihc dietary should then have a normal sodium content 
Surgical treatment consists iti division of the auditory nerve or of the 
vestibular branch alone Detcrmmalion of the side affected is not 
always easy The tinnitus and deafness arc usually more severe on 
one side and the caloric tests may mdic itc which labvrmth is at fault 
Vertigo IS not always, and tinnitus is rarclv, relieved by the operatioii 
Surgery should only be advisevl if medical treatment fails 

Acute Vestibubtis This is due to acute mllammation of the coclilea 
and labyrintli There is tinnitus, vertigo, vomiting and usually 
py rexu, and it often results in penuanent deafness 

The IX Nerve 

{The Gtosso pharyn^al liene) 

Anatomy The IX nerve is botli motor and sensory m function 
The motor fibres anse from the nucleus ambiguus iu ’•cmetlulJa TIus 
nucleus IS common to the IX and X nerves The nucleus ambiguus 
extends through the medulla from the level of the VIII nerve above to 
tlie decussation of tbc fillet below Tlie sensory fibres arise from cells 
m the superior (jugular) and petrosal ganglia These ganglia lie on the 
nerve trunk in the jugular foramen Ihc sensory fibres pass mto the 
medulla and run down it as the tractus soUtarius, the fibres ending at 
different levels in the nucleus of the tractus solitanus which adjoins 
the tract (see Fig 14) Other ascending fibres enter the dorsal nucleus 
and pass up the medulla Tlie further central course of the sensory 
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fibres is not definitely kno^vn. It will be remembered that the fibres of 
the pars intermedia of Wrisberg also end in the tractus solitarius (see 
p. 372). The sensory and motor fibres of tlie IX ner\ e enter and leave 
the medulla in 5 or 0 strands on the posterolateral surface be*twecn Uie 
olivary and restifonn bodies. The nerve passes through the jugular 
foramen \vith the X nerve, but in a special sheath of dimi mater. It 
runs between the internal and external carotid arteries and tlien deep 
to the hyoglossus muscle to the pharynx. 

Season/ Branches. In the skull it receives a tympanic brancli 
(Jacobson’s nerve) from tlie petrosal ganglion, which supplies the 
middle ear, the mastoid air cells and the Eustachian tube. It conveys 
taste sensation from the posterior third of the tongue and from taste 
buds on the soft palate, epiglottis and arytenoid cartilages. It transmits 
, common sensation from the back of the tongue, tonsil, part of the soft 
palate and the upper part of the pharynx. 

Motor Branches. The IX nerve supplies motor fibres to the stylo- 
pharjTigcus, palatopliaryngeus and palatoglossus muscles, and secretory 
fibres to the parotid gland. The constrictors of tlie pharynx arc 
probably supplied by the vagus. 

Lesions of the IX Ner\'e. Nuclear lesions may be due to such 
causes as a tumour, a gumma, syringomyelia, disseminated sclerosis, 
polioencephalitis, or thmmbosis of the posterior inferior cerebellar 
artery. There is no definite pathology of central lesions. 

Clinical Findings. Motor Lesions. It is probable that lower motor 
neurone lesions causing dyspliagia arc due to affections of the X nerve. 
A lesion paralysing the stylopharyngcus muscle may cause some 
dyspliagia, as the larynx is not tlicn draiMi up on swallowing and food 
may enter the trachea. 

Sensory Lesions. Loss of taste over tlie posterior third of the 
tongue, with anaesthesia of the pharynx and tonsillar region and loss of 
the pharyngeal reflex may result from involvement of the tractus 
solitarius in the medulla. 

Glossopharyngeal Neuralgia, The patient is usually an adult over 
middle age who complains of pain, often agonising, on swallowing or 
talking, in tlie region of the pillars of the fauces on one side. The 
pain may shpot to the ear and disturb sleep. Pressure on the tonsil 
on the affected side may produce a paroxysm of pain. If the tympanic 
branch alone is affected, there is deep-seated pain in one ear which 
occurs in paroxysms, but is not aroused by swallowing. 

Treatment. There is usually no treatment available for nuclca 
lesions, unless due to syphilis. Glossopharyngeal neuralgia should b 
treated first with a gelscmium mixture, as for trigeminal neuralgia (se 
p. 370). The inhalation, while the patient lies down, of triclilorethylcm 
m. 10 t.d.s. may afford relief. This is put up as a stcrule encased ii 
cotton-wool and silk. It can be broken between the fingers and th 
vapour inlialed. If this fails an operation should be considered. TJic 
glosso-pharyngeal nerve may be divided intracranialiy, or it may bi 
exposed at its emergence from the jugular foramen and avulsed fron 
its central connection wth the medulla. 
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The X Nerve 

{The Vagus The Pneumogasinc Nerve) 

Anatomy llie vagus nerve contains motor and sensory dbres 
The bulbar portion of the spinal accessory nerve is considered to be a 
part of the vagus nerve The motor fibres arise from the nucleus 
ambiguus in the meduUa (see Fig W) The sensory fibres are derived 
from cells in the trunk ganghon (ganglion nodosum) which lies on the 
nerv e just external to the skull The sensory fibres enter the medulla 
and terminate m the tractus solitanus (descending) and m the dorsal 
nucleus (ascending) (see Fig 44) Tlie upper motor neurones arise 



m the cerebral cortex m the lower part of the precentral gyrus, and 
pass down in the pyramidal tract to end around the motor nuclei 
of the opposite side The vagus nerve emerges from the side of tlie 
medulla by a senes of roots in line w ith those of the IX nerve above A 
meningeal and an auncular branch leave the nerve at the level of the 
root ganglion The latter, Arnolds nerve, supplies Uie skin at the 
back of the pinna and tlie external auditoiy meatus The vagus leaves 
the skull througJi the jugular foramen tehtnd the IX nerie Two 
brandies anse from the trunk ganghon, the pharyngeal and the superior 
laryngeal nerves The bulbar fibres of the IX nerve jom the X nerve 
just below the trunk ganglion The vagus runs down the neck in the 
carotid sheath and gives off tlie recurrent laryngeal branch and cardiac 
branches It enters the thorax, passing between the mtemal carotid 
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and subclavian arteries on the left side, and crossing in front of the 
subclavian artery on tlie right side. It then traverses the superior and 
posterior mediastinal spaces. In the thorax it gives rise to thepulmonary 
and oesopliageal plexuses. The vmgus caters the abdomen through the 
ccsophageal opening of the diaplu-agm, the left nerv’e being in front of, 
and the right nerve behind the oesophagus. It tenninates in branches 
to tlie stomach and small intestine. Slotor fibres are supplied to the 
soft palate, the jdiarynx, larynx, oesophagus, stomach, small intestine, 
trachea and brooclii. The musdes of the palate, pharynx and larynx 
are probably supplied by the bulbar portion of the XI nerve. The nerve 
supply of the laryngeal muscles is described on p. 120. 

. Secretory fibres are conveyed to the stomach, snjall intestine and 
pancreas. Inhibitory fibres are carried to tlie heart. Sensory impulses 
pass by the vagus from the skin of the pinna and external auditory 
meatus, and from the mucous membranes of the larynx, respiratory 
tract, oesopliagus and stomach. 

Lesions of the X Xenv?. NucUar Lesions may be due to progressive 
bulbar palsy, syringomyelia, encephalitis Icthargica, rabies, thrombosis, 
disseminated sderosis, or syphilis. Tlie nenie may be injured at various 
sit«, such os : (n) In the skuU. Tliis may be due to basal meningitis, 
especially syphilitic, a tumour, an aneurysm of the vertebral artery, or 
a fractured base. (l>) In the neck. The lesion may be due to a wound, 
a tumour or to damage at an operation, (c) In the thorax. An 
aneurysm, a mediastinal tumour, or enlarged glands may compress the 
nerve. 

The vagus nerve may be affected by neuritis, especially in diphtheria. 
Less often the neuritis is due to typhoid fever, Inllucnza, pneumonia, or 
to chemicals, such os alcohol or arsenic. 

Clinical Findings, (a) Irritative Lesions. Irritation of the vagus 
in the mediastinum by enlarged glands or a tumour may cause an 
intractable cough somewhat resembling whooping-cough. Attacks of 
laryngeal spasm, os m the laryngeal crises of tabes, may be due to . 
central lesions, llcflex laryngeal spasm also occurs in such conditions 
as laryngismus stridulus (sec p. 110). Irritation of tlie vagus may also 
cause hj-peraisthesia of the posterior wall of the external auditory 
meatus. Touching the skin in this area may provoke cough (the tragus 
sign). Some instances of dyspnoea on slight exertion or of bradycardia 
may be due to vagal stimulation, and asthma is thought to be associated 
with undue irritability of the broncho-motor portion of tlie vagus nucleus. 
Irritation of the pliaryngcal fibres of the vagus may account for the 
dysphagia in hydrophobia or in hysteria. Similarly the gastric crises 
of tabes may be due to irritation of tlte gastric branches of the 
' vagus, 

(h) Paralytic Lesions. X’aralysb of the v’agus nerve on one side 
results in anaisthcsia and paralysis of Uic palate and larynx on the same 
side (the syndrome of Avcllis). The palatal paralysis is dctcctcil by 
instiecting the palate when the patient says “ ah.” The raphe of the 
palate and the uvula then deviate to the sound side. The oculo-cardiac 
rcllcx is also usually abolishcil on tliat side. Tliis is tested by pressing 
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on the eyeball with the ejehd closed Normally the pulse rate should 
slow by about 10 to 20 beats a minute With a \ agal paralysis this reflex 
slo^ving may he absent With bilateral lesions alfecting the palate> 
there is usually nasal regurgitation and a nasal voice With pharyngeal 
paralysis thcie is dysphagia and liquids often enter the larynx and 
provoke cough The effects of paralysis of the laryngeal branches of 
the vagus are described on pp 121, 122 

The XI Nerve 

(The Spinal Aecetsonj Nerve) 

Anatomy Tlie bulbar portion of tins nerve has been described 
above(scep 382)undcr the X nerve, of wJjjcli it constitutes apart The 
spinal portion is motor m function, and arises from a column of cells in 
the lateral part of the anterior horn of grey matter of the spinal cord, 
from the first to the fifth cervical segments The nerve fibres emerge 
between the anterior and posterior nerve roots, and joming to form tlie 
XI nerv e ascend by the side of the cord m the subdural space to the 
foramen magnum It is here joined by the bulbar portion of the nerve, 
which again shortly leaves it to pass to the vagus nerve just below the 
trunk ganglion The \I nerve leaves the skull tlirough the jugular 
foramen with the X nerve, and passes between the mtcmal carotid 
artery and the internal jugular vein It tJien runs backwards through 
the stcriiomastoid muscle Icav mg its posterior border at the level of the 
junction of lU upper and middle thirds It finally crosses tlie postenor 
triangle of the neck to the under surface of the trapezius muscle. 
The XI nerve supplies the stemomastoid and part of the trapezius 
muscles Ihc trapezius is suppbed m its upper part by the XI nerve 
and to a lesser degree m its lower part the central portion bemg 
innervated by the sub trapezial plexus from the Srd and 4th cervical 
nerv es 

Lesions of the XI Nerve 1 Nuclear, as in progressive muscular 
atrophy disseminated sclerosis synngoniyeha or myehtis 2 Al the 
base of the brain the lesion being due to meningitis, aneurysm of the 
vertebral artery or a fractured base 3 In the neck Trauma by Iiftuig 
luavy weights or bv a wound Injury during an operation for glands 
Cervical canes Neuritis is not common 

Clinical Flndmgs Irritative lesions of the XI nerve or of its 
supranuclear connections may cause spasmodic torticolhs Paralytic 
lesions TJic stemomastoid or ttapezius muscles may be paralysed 
individually or together WiUi umlatcrol stemomastoid paralysis tlie 
patient docs not notice any weakness 

On £xa»una(io/i NodeTormity tsvisible but if the patient is asked 
to turn lus head awav from the affected side while the examiner s liaiid 
is held against hi$ chin on Uie sound side, the stemomastoid muscle 
does not contract and stand out on the allcctcd side K both sterno 
mastoiJsareparalyscd thehcadisuidmed to tall backwards IVhen tlie 
trapezius on one side is paralysed tlie patient notices dilliculty in raising 
Uie corresponding arm abov e the horizontal, m shrugging Uie shoulder 
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or in causbg the scapula to approach the mid-line. There is drooping 
of the shoulder on tlie affected side. The scapula is in an abnormal 
position, being farther from tlie mid-line and lower than normal, and 
rotated outwards. Th? vertebral border is prominent and nins from 
below upwards and outwards ; this is known as “ winging ” of the 
scapula and is best seen when Uie arm is held forwards and below 
the horizontal level. When the patient tries to shrug his shoulders 
or to approximate the scapuhe, the trapezius muscle can be seen 
and felt to remain uncontracted on one side. If both trapezii are 
paralysed the liead is inclined to fall forwards. Fibrillary twitchings 
may be seen in the paralysed muscles which also give a reaction of 
degeneration. 


The XII Ncr\e 
(T/iC Hypoglossal Nerve) 

Anatomy. The nucletis of origin is situated in the medulla, near 
the flopf of the IV ventricle, extending from the level of the stria; 
medullares above to the pj^ramidal decussation below (see Fig. U). 
The nerve fibres leave the medulla between tlie pyramid and tlie olive 
in a series which unite to form three roots. These join and the hypo- 
glossal nen'e leaves tlie skull through the hypoglossal canal (anterior 
condylar foramen). The nerve passes between the internal carotid 
artery and the internal jugular vein, and forming connections with the 
first and second cervical nerves, reaches the floor of the mouth to supply 
the intrinsic and extrinsic muscles of the tongue. 

Lesions of (he XII Nen’e. The lesions maybe: 1. Supranuclear. 
These are usually vascular, in the cerebral corte.v or internal capsule. 
S. Nuclear. Various lesions may be found, such as those due to pro- 
gressive bulbar paralysis, syringobulbia, polioencephalitis, disseminated 
sclerosis, thrombosis, a gumma or a tumour. 3. At the base of the 
brain. The ner\c roots may be affected by a tumour, by meningitis, 
an aneurysm of tlie vertebral artery, or a fractured bftse. 4. In the 
hypoglossal ca7}al. Periostitis may cause compression of the nerve. 5. Iri 
the neck. Enlarged glands or caries of the first cervical vertebra. 
Neuritis rarely occurs in association with alcohol or lead. 

CUaical Findings. 1. Upper Slalar Neuratte Lesions. There is 
weakness and spasticity of tlie affected lialf of the tongue. On pro- 
trusion it deviates towards the paralysed side. There is usually 
hemiplegia of the same side of the Iwdy. > 

2. Loser Motor Neurone Lesions. Nuclear lesions are often 
bilateral, as in progressive bulbar palsy (see p. 394). There is difficulty 
in cheiving and swallowing and in speech. The lips and palate are often 
affected as welL The lesion may involve one or other pjTamidal tract, 
with hemiplegia. The tongue lies llacdd and shrivelled on the floor of 
the mouth. 

llVfA Unilateral Lesions. The affected half of tlie longue is small 
and slirivelled. On protrusion the tongue deviates to the weakened 
side. Fibrillary contractions may be seen on the affected side of the 

BKiCHOsrs JIIDIC15I:. 



386 Tnn NERVOUS SYSTEM 

tongue, and a reaction of degeneration may be present Speech is not 
usually affected 

SYPHILIS OF THE NERVOUS SYSTEM 
Introduciory Syphilitic lesions of the central actvous system ire 
usually dnided into tMO groups, mcnmgo vascular (interstitial) and 
parcnchjmatous The former includes such clinical conditions as 
meningitis, memngo encephalitis menmgo nijebtis, cerebral and spuial 
gumma cerebral syphilis and spinal syphilis, and the fatter group 
embraces general paralysis of the msanc and tabes dorsalis The 
distinction is, however, somewhat artificial, as the primary cerebral 
lesion m either case is mvatiably an arteritis or a lymphangilas Thus 
the meninges and vessels are affected predominantly m menmgo 
vascular syphihs, but m general paralysis of the insane and m tabes 
lesions can be demonstrated at autopsy in the vessels and menmges, 
and during life the cerebro spinal fluid shows a meningeal reaction 
(increase of cells, etc ) 

The nenous system is believed to be infected during the pnmaiy or 
secondary stages of sy^ihilis m cases which subsequently develop 
iteuro syphilis although not every case so infected later shows signs 
of nemo syphilis Actually there is evidence of infection of the nervous 
system in a large proportion of all cases of syplnhs during the primary 
and secondary stages Thus tlicrc may be headaclic, giddiness and 
some disturbance of vision The cerebro spinal fluid shows an mcrcase 
of cells, up to 100 per c mm , globulin may be present, and spirochietcs 
found m the Quid The Wassermann ruction is also at times positive 
m the fluid before it is so in the blood, and a luctic curve is obtained 
wiUi Lange's test (sec I ig 2o) In the majority of cases tliese changes 
are transitory, but tlie trepoucnics may he dormant and after 4 or 
5 years another menmgeal reaction occur, with clinical evidence of 
neuro syplulis 

. MeiuDgo->vascu]ar Syphilis ^ 

The lesions may affect chiefly the bram or tlie spinal cord 
Cerebral Syplulis 

Patliology The meninges may be clucfiy affected, the pia araclinoid 
being mv oh ed in a gummatous infiltration The base of the bram is 
a favourite site, and various crajiia] Denes way be allcctcd la other 
cases the lesion is cortical Smalt or large gummata form and compress 
the underlying brain substance The vascular changes consist of 
endarteritis obliterans, whereby the blood supply is cut off from portions 
of the bram with consequent soltenmg, hannorrhages or the formation 
of cysts 

Clinical Findmgs The patient may give a lustory of syphilitic 
mfccUon 4 or 5 years previously He complains of headache, wluch 
is often vrorse at night, tlie memory deteriorates, and transient parescs 
of the limbs or double vision may occur 

In cortical mentngitis there may be epileptiform convulsions. 
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affecting one or more limbs, and tluring the attacks the patient may 
or may not lose consciousness. 

In basal ineningUis various cranial ncrs'c lesions con be detected, 
such as optic neuritis, unequof, irregular or Axed pupils, ptosis, ucakness 
of the external ocular muscles, paiits in the face, deafness, weakness of 
one side of the tongue, or uuiiatcral vocal cord paralysis. 

A cerebral gumma gives rise to llic signs of a cerebral tumour, tlierc 
is optic neuritis, and often vomiting, with headache. 

S^phililic de}neniia may occur in meningo-vascular syphilis, the 
s^mptoins closely resemble those of general paralysis, but there is 
usually evidence of some cranial ncr\*e lesion. 

Spina! Syphilis 

Pathology. The dura may be much thickened, especially in tlic 
cer\’ical region, gi\’Lng rise to {uichynicnusgitis ccrvicalis hj'pcrlrophica. 
There is usually compression of Uic ccrx'ical ncr\'c roots. In other eases 
there is a gummatous infiltration of tlic pla-aracluioidi especially it\ the 
thoracic region. The pia becomes adherent to the cord and tlic vascular 
supply of the cord is interfered with- A condition of incningo-myclitis 
then results. Tliromlxisis or a lixmotrlutgc in tlic cord will give rise to 
acute syphilitic myelitis. A gumma may also form, wlUt symptoms of 
a cord tumour. 

Clinical Findings, i'achi/mmingitu Ceruicoh’s Hypertrophica. The 
patient complains of severe pains in Uic neck and upper part of the buck 
and arms, with weakness of the arm muscles. 

On Examination : There Is wasting of the arm muscles, with 
diminution of the deep reflexes and some loss of cutaneous sensation. 

Chronic Menhigo-mijelilit. The patient complains of pain in tlie 
hack, usually in Uic thoracic region, with weakness and numbness of 
tile legs and often loss of sphincter control. 

On Examinaiioix : Signs of a lesion of the cord in the thoracic region 
are found. Thus Uicrc is bleakness of the legs or paraplegia, wiUi 
spasticity of the leg muscles and increase of the deep rcllcxcs. The 
plantar rcsiioiiscs are extensor. The abdominal reflexes arc lost below 
the site of the lesion. There is some diminution of sensation or 
anaesthesia over the legs and lower Iialf of Uie body below the lesion. 
The dTseasc runs a course usuaffy Cistuig a few mouths, when, with 
suitable treatment, recovery may gradually take place. 

Erb's Syphilitic Paralysis. This usually develops insidiously several 
years after infection ; there is spaslidty of the legs, without marked 
changes of sensation. 

^Icutc Transverse 3IycliiU. The patient is suddenly taken ill with 
weakness or paralj'sis of the legs and loss of sphincter control. The 
signs closely resemble those described above for meningo-myelitis, but 
the paralysis is usually of a flaccid type in tlic early stages, ivith loss of 
deep reAexes and of the plantar response. Later a spastic paralysis may 
ensue exaggerated tendon reOexes and extensor plantar responses. 

A zone of hyperajsthesia is usually found running round the body at 
the skin level corresponding with the site of the lesion in the cord. In 
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boUi these \ancties there is often evidence of some intracranial 
involvement suclj as headachi^ giddiness and ^yealaless of the external 
ocular muscles 

Differential Diagnosis The effects produced by raeningo vascular 
syphilis may and do often closely simulate many diseases of the nervous 
system such as epilepsy, Jacksonian epilepsy, a cerebral tumour, 
meningitis due to other causes general paralysis, tabo paresis, dis 
scminatcd sclerosis, progressive muscular atrophy, etc The presence 
of cranial nerve palsies is always suggestive of a syphilitic infection 
The diagnosis is established by the results of the examination of the 
blood and of the ccrcbro spmil dunk The blood Wassermann reaction 
is nenrly always positive and the ccrebro spmal lluid shows a positive 
Wassermann reaction increase of cdls and presence of globulin and 
often a meningitic cur\ e (sec Fig 25) 

Prognosis This is most hopeful when the lesions are meningeal 
ratlier tlian vascular 

Treatment ^letcury should first be administered, best by inunction 
of blue omtment (ung hvdrarg)gr C0 3da>saweck until a course of 
CO inunctions has been giv cn A careful watch must be kept on tlie gums 
for signs of mercutmltsm Pot lod gr 5 to 40 1 d s is also given simul- 
tancousl) b> mouth A course of 0 injections of ncoarsphenanune is then 
given intravenously beginning with 0 1 G , then 0 8 G 0 45 6 , and 
working up to 0 G G or 09 G Subsc<iucntlj Hutchinson s piU (byd 
c cretagr 1 puU ipecac et opii gr 1) is given dai]> for 8 >ears wiUi 
courses of a months duration 8 times a >ear afterwards for several 
years The ncoarspiicnamuic course should be repeated after a 0 
months’ interval 

Parenchymatous Syphilis 

This includes tabes dorsalis and general paralysis of ihe insine 

Tabes Dorsalis 

{Locomotor Ataxia) 

Dcfimtloo A disoise characterised by pains, alteration of sensation, 
hypotoims, iiico ordination, loss of deep reflexes, trophic and visceral 
changes 

Etiology fabes dotsahs is caused by infection wiUi tiie Treponema 
pallidum The infection is generally ae juired in adult life ui juvenile 
tabes the disease is congenital or rardy due to on accidental infection of 
the child Only about 1 to 5% of those infected with syphihs develop 
tabes Prrdwposing causes 1 i\gc Between 20 and 50 years 2 Sex 
stales prcdoinmate except in juvenile tabes An injury appears iii some 
cases to light up tlic disease 

Pathology In the majority of coses of syphilis there is infection 
of the central nervous system <hinng the secondary staf^ Tlic infec 
tiou may die out or lie dormmit, and after several years the treponeincs 
may give rise to lesions of the postenor nerve roots of tlie spinal cord, 
usually m tlic lumbo sacral region The lesion is essentially a fibro- 
blastic infiltratioa of the sheath of the posterior nerve roots, wfucfi 
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spreads into the nerve, and in which treponeines are demonstrable. 
The exogenous nerve fibres, whose alls o£ origin are situated in the 
posterior root ganglia, are thus affected and degenerate. The fibres 
conveyvig sensations of pain, toucli and temperature end in the 
substwtia gelatinosa Rolandi on entering the cord, and a iresh relay 
carries the impulses up in the spino-tiialamie tracts. The latter tracts 
do not degenerate (except in advanced cases), as they are composed of 
endogenous fibres, although their impulses are affected owing to 
interference with the exogenous fibres in the posterior roots. Sclerosis 
of the posterior columns results from the overgrowth of the neuroglial 
tissue. In cervical tabes the changes ore most marked in tlie upper part 
of the cord. The I and II cranial nerves may be affected by a peri- 
vascular infiltration with lymphocytes and plasma cells. Less frequently 
the V, Vni, X and XII nerv'es are involved by a fibroblastic infiltration. 
Degeneration of the colliculo-nuclenr fibres in the mid-brain connecting 
the higher visual centres in the superior corpora quadrigemina ivitli tlic 
in nucleus is thought to give rise to the Argyll-Robertson pupils (see 
Fig. 32). The bones may be rarefied, and the joints show atrophic or 
bypertropluc bony clianges witli Quid formation in the synovial mem- 
brane (Charcot’s joints, see below). In some cases the anterior roots of 
the cord show degenerative changes. 

Clinical Findings. The patient is usually an adpJt male, who may, 
or may not give a history of syphilitic infection some years previously. 
He may complain first of an abnormality in micturition, su^ as delay 
in begiiming, or of frequency or incontinence. Lnjiotcnce may also be 
an early symptom. In other cases pains have been noticed, either 
prolonged muscular ones, which are probably described os rheumatic, 
or sho^ agonising lightning ” pmns, occurring in attacks of sharp 
stabs. These are often felt near the outer side of tlie knee, in the calf, 
heel or foot, or the pains may nm up and down the leg. In other coses 
the first symptom is dimness of vision or transient diplopia, or there 
may be complaints of difficulty in walking, the foot appearing to catch 
in the ground, or unsteadiness may be noted, especiaUy in the dark or 
when the eyes are closed os in washing the face. Numbness, tingling, 
or sensations of cold may be felt in the legs or trunk, or a sense of con- ’ 
striction or pain around the trunk, often at the level of the upper 
part of the abdomen (girdle sensation). Various tabetic crises may 
cause distress. Very acute pain may occur in tlie epigastrium, ivith 
nausea, vomiting and faintness or even haematemesis (gastric crises). 
Inteslinal crises are characterised by attacks of diarrhoea, rectal crises 
by tenesmus, vesical and renal crises by suprapubic pain and frequency, 
urethral crises by pain in the urethra, nasal crises by sneezing, and 
laryngeal or bronchial crises by dyspnoea and cough. Priccordial pain 
may occur with cardiac crises. 

On Examinalion: The physical signs foundin an early cose ore very 
variable and few cases pass through clearly defined prc-ataxic, ataxic 
and paralytic stages. The ankle-jerks are lost early. Areas of altered 
cutaneous sensation may be detected, such as patches of amesthesia to 
the pin prick, light touch or temperature, especially over the tibia:, the 
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perineum, the inner side of the arms or on the tip of the nose. There 
may be definite delay m appreciating painful stimuli Ilyperiesthesia 
to light touch may be present, especially over the trunk. The bone 
vibration sense may be lost in the feet or legs The pupils may show 
the Argyll Hobcrtson sign, being small and the reaction to light being 
lost nhile tliat to accommodation persists Ihe pupils may be 
irregular, unequal and pm point m sixe Ataxia may be demonstrated 
by asking the patient to stand witli his feet and toes together and eyes 
shut The patient may sway or fall (Ilombcrg’s sign) and should be 
carefully matched duruig the test In a less advanced stage he is unable 
to stand on one foot with his eyes shut or to walk along a line with his 
ejes open, placmg one foot in front of the other In cervical tabes the 
arms are chiefly affected and the patient cannot touch tiie tip of his 
nose with one finger, wth his eyes closed Pressure over t!ie tendo 
Achillis (Abadie’s sign) or over the ulnar nerve (Bicmacki’s sign) may 
not cause pam Optic atrophy may be an early sign, the discs being 
pearly white The external rectus muscles may be weak so tliat there 
IS strabismus or diplopia, and weakness of the levator palpebr-e 
supenons may result m ptosis The tone of the leg muscles may be 
much dimmishcd and the ]omt ligaments 1 ix so that the knee can be 
hyperextended and the hip hyperflexed Trophic changes, such as a 
perforating ulcer on the sole of the foot, or painless swellings of joints, 
may occur The latter constitute Charcot’s arthropathy. Large joints, 
sucl) as the khce, hip, ankle, elbow or shoulder, are usually affected 
The X ray of the jomts may show atrophy or some liypertrophy of bone 
Later the patient may become very ataxic, standing on a wide base and 
requiniig two sticks to v^alk, and often tlirowing up the legs and 
hrmgmg tJiem down in a stamp/ag manner, heel first. 5tfiJ later Jie 
may become paralysed and bed ridden The blood The Wassermann 
reaction is positive m about 70% of early cases riie ocrebro spinal 
fluid Ciianges arc found early in the disease and are of great diagnostic 
importance The Wassermann reaction is positive in about 70 to 90% 
of early cases The colloidal gold curve fLange’s test) gives a luchc 
response (sec Fig 25) in about 85% of cases This is not diagnostic of 
tabes, but differs from the paretic curve The cells are increased to 
about 80 per c.mra , there bemg a pleocytosis in a 100% of cases 
Globulin IS present (Nonne-Apclt test) m about 00% of cases 

Differential Diagnosis As the most hopeful results are to be 
expected if t^vataicnt ts applied carfy, the diagnosis should not 6c 
delated until the disease is firmly established as shovm by qbsent 
knee-jerks, an Argyll Robertson pupil and marked ataxia. In the 
early stages pcnphcral neuntis due to diabetes or alcohol may be 
mistaken for tabes The unne should be tested for sugar m every case 
The pains m the limbs may be considered to be rheumatic. Jhe gastric 
crises closely simulate an acute abdominal lesion, and if other signs 
of tabes arc not looked for, an unnecessary operation may be per* 
formed. A condition resembling the Argyll Robertson pupil may also 
be met with in enceplialitis IcUiaigica, and m alcoholic neuritis, but 
the pupils here are often neitlicr small nor irregular and the reaction to 
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acconimodation U also defective. The myotonic pupil is nearly almiys 
unilateral and larger than its fellow, it fails to react to light unless the 
patient is kept for some time in a dark room. The reaction to con- 
veigence is prolonged and sometimes there is no reaction to accommoda- 
tion- It may be met with in young women who are apparently in good 
health and often the knee and ankle-jerks arc absent. Difliculty in 
walking may occur in disseminated sclerosis, but here the plantar 
response is extensor and this also applies to Friedreich’s ataxia. In 
cerebellar ataxia there is usually nystagmus, and the ataxy is not, 
increased when the eyes arc shut. Syphilitic meningo-myelitis may 
closely simulate tabes, but the course is usually more acute. 

Course and Complications. The course is very variable, and tlie 
disease may be arrested at any stage, whereas an acute intcrcurrent 
illness may accelerate its progress. In the elderly it tenlls to run a 
benign course. Optic atrophy usually means tlrnt tlie patient will be 
blind in a few years. Complications include cystitis and pyelonephritis. 
Dislocation of the hip may result from atrophy of the head of the 
femur. General paralysis of tlie insane sometimes occurs as a 
complication. ' 

Prognosis. This is very variable. Death may rapidly ensue, the 
patient wasting ‘and becoming bedridden, or developing some com- 
plication, such as an intercurrent disease or infection of tlie urinary 
tract. In otlier cases the disease is arrested for long periods. 

Treatment. A preliminary period of rest in bed for a few weeks is 
nhvuys of value. During this time a course of 10 injections of 
ncoarsplicnaminc should be given, beginning with an intravenous 
injection of 0*1 G. and increasing the dosage gradually to 0*G 
or 0-0 G. at ucckly intervals. Subsci|ucntly the course is 
repeated in 3 luoatlis’ time. During the intcrvTxI mercury is 
administered by inunction, ung. hydrorg. gr. CO is rubbed into the 
skin 3 days u >\eck untd 50 or CO inunctions have been given. 
A careful watch must be kept on the gums for signs of mcrcurialism. 
The malaria treatment (see p. 303) lias been used for tabes. Tlie 
results arc not so satisfactory as in tlic c.*isc of general paralysis of 
tlie insane, and it is only of value in the active inilaminatory stage 
of the disease. Ataxia can be improved by liaving the soles of the 
shoes weighted, and the patient can be trained to regulate liis move- 
ments by means of his eyes, by Fmciikcl’s exercises. The patient 
jiractises placing lus feet in certain positions and on certain marks, 
both when he is lying and on standing. \Vlien tlie disease is arrested 
or ” burned out ” the ccrchro-spinnl fluid usually shows an absence of 
globulin, and no colloidal gold curve, and the cell count is low ; the 
Wassennann reaction is usually negative. Gastric crises, may be 
treated by drop doses of Uij. iodi niit., nu 1 to 2 in fl. oz. 1 water every 
hour, or by Ciilorctone (clilorbutol B.P.) gr. 10 in a cachet cvcr>' 4 hours. 

If relief is not obtained an intravenous injection of 5 mils of calcium 
gluconate (B.P-tVdii.) or of atropin. sulplu gr. 1/100 niay prove successful. 
Laryngeal crises can generally be rdioed by an inluUation of m. 5 of 
amyl nitrite. For the “lightning” pains pheiiazone gr. 10 may be 
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given Cure should alv\a>!. be taken to see that no residual urine is 
left m the bladder If so, it should bo removed daily by catheter If 
the urine is all almc it is advisable to give acid sodium phosphate gr 60 
at mght to render it acid When tiiere is hesitancy in micturition, 
tnc nuc vom m 10 to 15 t d s is of value A Charcot’s jomt should 
be kept at rest in a splint 

General Paralysis of the Insane 
{Veiaentia Paralytica) 

Dehnition k disease characterised by progressive deterioration 
oftiiemmd with paralj sis 

Etiology Dementia paralytica is caused by infection with the 
Treponema pallidum The infection is usually acquired but congenital 
sypiubs may give rise to juvenile general paralysis Predisposing 
causes 1 Age Usually between 30 and 50 years 2 Ses Males 
predominate ^Icntal worry or brain work may also predispose 

Pathology The body generally is wasted at autopsy The skull 
cap IS thickened The dura mater is dense and hxmorrliagic 
pach> meningitis may be present The arachnoid is thickened and the 
pia mater is adherent at places to the brain so that on stripping it off, 
small portions of bram arc removed with it The brain is atrophied, 
the left heniisplicrc being more affected Uian the right in right handed 
people Ihe convolutions arc flat and tlic sulci wide but shallow 
The ventricles are dilated and the cpcudjina lining the floor of the 
fourth ventricle is granular and rough {langue du chat) The amount 
of ccrcbro spinal fluid is increased The grey matter is seen on section 
to be diminished Alicroscopically trcpoi emes may be found, especially 
m the frontal poles The cortical pyrainidvl cells are degenerated 
There 18 a cortical perivascular inliltmlion with lymphocytes and 
plasma cells, especially in the frontal lobes and to a lesser degree m 
the mid brain and cerebellum The neuroglial cells are proliferated 
Sjqihilitic lesions in otlier parts of the body arc not often found 

Climcal Findmgs A history of syphilitic infection about 10 or 15 
j eai-s previously may or may not be obtamable In Uie early stages 
the patient may coniplam of faeadaclic or of a sensation of oppression 
on the top of the bevd, v?ith insomnia Those who know him best 
will first detect alteration m his character, such as lack of attention to 
details failing memory, passion, emotion detenoration of judgment 
and mtcllcct carelessness m habits or in dress and possibly laxity of 
morals Various delusions may occur, such as those of grandeur 
wealth, excessive health accompUshoicnts, or marked depression 
Epileptiform convulsions may occur or congestive attacks of an 
apoplectic type followed by hemiplegia or monoplegia, which gradually 
pass off 

On Examination Tlie pupils are usually ur^cqual anti irregular, 
and they often show the i\rg>U llobcrtson condition reacting to 
accommodation but not to light Tremors are seen in the lips and 
tongue The tone of the facial muscles diminishes, so that wrinkles 
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disappear. Tremors may also be seen in the hands. The speech is 
alter<^ so that it is hesitating or slurred, and consonants sucii as the 
linguals and dentab are indistinct. If the patient is asked to write, 
the words are shaky and certain syllables are omitted. Gradually the 
gait becomes unsteady and the legs are weak. The tendon reflexes are 
exaggerated in the early stages, but later the knee-jerks and ankle-jerks 
may be lost. The plantar response is usxially flexor, but later it may 
become extensor. At this stage there is a spastic paresis of the legs 
and the sphincter control of the bladder and tectum may be lost. In 
the terminal stage the patient is bed-ridden and trophic changes, such 
as bedsores, are likely to develop. Some degree of optic atrophy is 
not uncommon. The blood : The Wassermann reaction is positive in 
nearly 100% of cases. The cerebro-spinah fluid : The fluid is clear. 
The pressure is slightly increased. The cells are increased to about 
50 to 200 IjTnj)hocytes per c.mm. Large mononuclears or plasma cells 
may also be present. The Nonnc-Apelt test for globulin is positive. 
The Lange colloidal gold test gives a tj'pical paretic curve (see Fig. 2j), 
The Wassennaim reaction is positive in about 95 to 100% of cases. 

Differential Diagnosis. In the early stages general paralysis may 
be mistaken for a functional disorder of the nerv'ous system, such as 
neurasthenia. Cerebral syphilis is cliaracterised by involvement of 
certain of the cranial motor nerves. In chronic idcoholic dementia 
the pupils may not react to light and there are marked tremors, but 
the examination of the cerebro-spinal fluid serves to differentiate. A 
frontal lobe tumour of the brain may also cause difficulty in diagnosis, 
but usually signs of Increased intracranial pressure develop, such os 
optic neuritis or vomiting, and the cerebro-spinal fluid does not show 
the changes characteristic of general paralysis. 

Course and Complications. The course in an untreated case is 
progressive, but remissions may occur. In some instances signs of 
tabes also develop, the disease then being known as tabo-paresis. 

Prognosis. U untreated, deatli usually takes place within 4 years 
of diagnosis. If the disease is arrested by treatment in the early stages, 
the patient may be restored to health so that he is able to resume his 
woriL If arrest occurs in the later stages, the patient closely resembles 
an animal with a very low grade hiteOect ; speech is difficult to under- 
stand, he is childish and very emotional and requires constant attention. 

Treatment. The most successful treatment consists in infecting the 
patient wtli benign tertian malaria. This can be done either by the 
bite of an infected mosquito, or by the intramuscular injection betn-ecn 
tile scapula: of 5 mils of citrated blood taken from a patient suffering 
£rom malaria. After about 7 to 10 days, if the infection takes, the 
patient develops au attack of malaria, lie is allowed to suffer about 8 
such attacks, and quinine is tbai given to abort the course of the malaria. 
Subsequently a course of 0 injections of neoarsphenamine is given, 
beginning with an^ intra%'cnous injection of O-l G,, and at weekly 
intcr\'als increasing the dosc'^to 0-6 or 0-9 G. Tryparsamidc may be 
used as an alternative to neoarsphenamine. Eight or ten weekly intra- 
venous injections of 3 G. arc given. 
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DISEASES OF THE MOTOR NEURONES 
Chrome Bulbar and Spinal Atrophic Paralysis 
Introductory A group of diseases is included under this heading, 
sucli as Progressive ophthalmoplegia, progressive bulbar paralysis, 
progressiv e muscular atrophy, amyotropliic lateral sclerosis, and primary 
lateral sclerosis In all of them the lesion consists of a clironic degenera 
tion of the cells of the lower motor neurones situated in the pons, medulla 
or cord with changes of varying degree m the upper motor neurones 
{pyramidal tracts) There is an atrophic paralysis, tlie degree of 
spasticity present depending upon the extent of the lesion in the upper 
motor neurones This is most marked in amyotrophic lateral sclerosis 
and in primary lateral sclerosis 

Progressive Ophthalmoplegia 

Deilmtion A disease characterised by paralysis of the external 
oculo motor muscles, due to degeneration of the nuclei of their lower 
motor neurones 

Etiology The disease is often associated with syphilis It may 
occur m tabes dorsalis, or m general paralysis of the insane, or as a 
manifestation of progressive muscular atrophy 

Pathology Degeneration occurs m the nuclei of the III, IV and 
VI cranial nerv cs 

Clinical Findings The diseose usually has an insidious onset, the 
patient complaining of diplopia 

On Examination Tiiere is often bilateral ptosis, and weakness or 
paralysis of various external ocular muscles is found Later other 
bulbar nuclei are usually affected, death occurring as in progressive 
bulbar paralysis (see p 39S) 

Progressive Bulbar Paralysis 
{Lahio glosto pharyngeal Paralysis) 

Definihon A disease characterised by wasting of tbc muscles of 
the tongue, lips, palate and pharjoix, due to degeneration of the cells 
of origin of the lower motor neurones whicli supply them 

Etiology The cause is unknown Predisposing causes 1. Age 
Usually over 50 2 Sex Males predommatc slightly 

PaUiology There is atrophy of motor cells of certain cranial nerves, 
especially the X, XI and XII, and less often the V, VII and IX There 
is usually some degeneration of the pyramidal tracts The wasting is 
seen in the muscles of the tongue, lips palate, and m the muscles 
connected with the liyoid bone and mandible The pharyngeal, 
laryngeal and ccsophageal muscles are only slightly affected 

Glmcal Findings The patient first experiences difficulty m speech, 
especially m pronouncing consonants, such as Imguals and labials, 
later, disturbance of swallowing, such as nasal reguigitation, may occur, 
or if the epiglottis is affected, swallowing will provoke coughing attacks 
Mastication may also be affected 

On Examination \Vlicn the disease is developed the sufferer from 
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chronic bulbar paralysis is a pitiable object ; the lower jaw hangs down, 
saliva dribbles from the mouth, and speech consists of an indistinct 
mumble. The upper part of the face offers a surprising contrast, being 
practically unaffected. The craiiioi nerves : I, II, III, IV, VI and VIII 
are normd. V motor, tliere is weakness of tlic muscles of mastication 
and of those attaclied to the hyoid bone. V sensory, normal. Vll, 
weakness and wasting of tlie Hp muscles ; the patient cannot whistle. 
The orbicularis palpebrarum is only slightly affected. IX, X and XI 
(accessory part), weakness of the palate is present, and the vocal cord' 
adductors may be affected. XU, wasting and paralysis of the intrinsic 
muscles of the tongue. The tongue is snivelled and vfrinklcd and Ues 
paralysed on the lloor of the inoutli. Fibrillary twitching is marked 
in the early stages. 'If the jiyrainidal tracts arc also involved, the 
knee-jerks are exaggerated. The affected muscles are atonic, tlicre is 
no jaw-jerk, and the reaction of degeneration is present. 

Varieties, A tonic atrophic variety of bulbar paralysis is described, 
in which there is a combination of an upper and lower motor neurone 
lesion. T^ic tongue is paralysed, but is snaaller and firmer than normal. 
A jaw-jerk is present. 

Spastic Buliiar ParaJtjsis (pseudo-bulbar paralysis). This results 
from a bilateral lesion of the upper motor neurones ui the brain, usually 
in the internal capsule. There is often a history of a previous attack 
of hemiplegia. The paralysed muscles are spastic ; the tongue is 
smooth, small and firm. There* is no reaction of degeneration, and a 
jow-jerk is present. 

Differential Diagnosis. Tumours, vascular lesions or polio- 
encephalitis of the mid-brain may give rise to a rapidly developing 
bulbar palsy. Tliere are often sensory changes and the pyramidal 
tracts may be involved, causing spastic lesions of the arms or legs. 
In myaslbenia gravis there is no atrophy of muscles, ptosis is frequently 
present, and the muscles give the myostlienic reaction (see p. 603) 
Diplithcria may cause a transitory bulbar paralysis. Basal syphilitic' 
meningitis or a fusiform atiieromatous dilatation of one rertebral 
artery may result in an unilateral bulbar palsy. 

Course and Complications. The course is steadily progressive. 
Complications include inlialatlon bronchopneumonia, or cardiac and 
respirator}' failure. ' 

Prognosb. Death usually occurs within two years from the onset. 

Treatment. No cure is known. Care should be taken in feeding, 
semi-solids are most suitable, but in some cases resort must be made to 
nasal feeding. t 

Progressive Muscular Atrophy 
• iProgressiie Spinal MvseuXar Atrophy) 

Definition. A disease characterised by wasting of spinal muscles, 
due to degeneration of the cells of origin of their lower motor neurones. 

Etiology. The cause is not known. In some cases there is evidence 
of syphilis, as sho^vn by a p<»itive blood Wassennann reaction. 
Predirposing causes; 1. Age: Usuidly between 23 and 40 years, but 
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it may begin considerably earlier, as at 13 years, or later, as at o\cr 
70 years 3. Scn Iilales predominate. 

Pathology.' In the majority of cases the lesion is situated in the 
cervical region of the cord, but any level may be affected. The cord 
lesion IS a degeneration of the anterior horn cells, mth or without 
degeneration of the extramedullary anterior nerve roots In addition, 
there is always some evidence pathologically of degeneration of the 
pjTamidal tracts, and of the afferent spmo cerebellar tracts arising m 
Clarke’s column (Gowers’ and Fleclisig*s tracts) The muscles affected 
show vrasting of the fibres, healthy fibres often lying side by side with 
those which hav e degenerated 

Clinical Fmdings. In the typical cervical type the patient notices 
the gradual onset of weakness and wasting of muscles, first m one hand, 
usually the right, and later m the other. There may be aohmg or 
numbness m the liand. 

On Exarntnatton There is wasting of the small muscles of the hand, 
those of the thenar and hypothenar eminences, the interossei and the 
lumbncals The liand assumes a claw shaped deformity, with hyper- 
extension at the mctacarpo-phalangcal jomts and flexion at the mter- 
phalangeal joints The thumb may rotate outwards to he in the plane 
of Uie fingers ^Vastlng spreads to the flexors of the forearms and 
then to tlie scapulo-humeral muscles, such as the deltoid and serratus 
raagnus Certam muscles ore typically spared, such as the lower part 
of the pectoralis major, the triceps, the latissimus dorsi and the upper 
part of the trapezius The neck muscles and intercostal muscles may 
be paralysed later Fibrillary contractions ore seen early m muscles 
whicli arc doomed to atrophy. The deep reflexes connected with the 
^affected muscles ore abolished The electrical reactions show a 
progressive lack of response both to faradisation and to galvanism, 
as the fibres degenerate, but often there is no true reaction of degenera- 
tion No sensory changes can be elicited Exaggerated knee-jerks 
are an indication of a partial mvolveraent of the pyramidal tracts 

Other types of progressive muscular atrophy occur Thus m the 
shoulder type, the scapulo humeral muscles are first affected, and 
changes dev elop later in the hands In the neck type there is weakness 
first of tlie muscles which support the head, so that it drops forward 
In the peroneal type Uiere is weakness of the anterior tibial and peroneal 
muscles 

Differential Diagnosis Other causes of w asting of the small muscles 
of the liand require consideration, such as peripheral neuritis, a cervical 
nb, cervical pachymeningitis, cervical canes, synngoroyeba and 
rheumatoid ar^itis of the wrist The absence of sensory changes 
and the presence of fibrillary contiachons in progressive muscular 
atrojiby arc of great diagnostic value The shoulder type is 
differentiated from the facto scapulo-humeral myopathy* (see p COO) 
by the muscle groups affected, and fay the absence of fibnllary con- 
tractions in the myopathy. The peroneal typo is distinguished from^ 
peroneal muscular atrophy (Charcot Mane Tooth) (see p 420) by the fact 
that the latter occurs in children and tluire is often a familial incidence. 
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and tliere may be some icnsory changes. It is also diagnosed from tlic 
dbtal type of myopathy (see p. GOO) by the fibrillary contractions. 

Course and Complications. If the onset is acute, then the course 
is likdy to be rapidly progressive. In an average case the disease 
persists for 5 to 15 years. Complications include the development of 
signs of amyotrophic lateral sclerosis or of clironic bulbar paralysis. 

Prognosis. Death occurs in a variable time, os described above. 

Treatment. There is no cure known. ' ‘ 

^ Amyotrophic Lateral Sclerosis 

Definition. A chronic dbcase of the brain and spinal cord, with 
degeneration of the upper and lower motor neurones. 

Etiology. Tlic cause b unknown. Predispo^ng causes: 1. Age; 
Usually over 40 years. 2. Sex : Males predominate slightly. 

Pathology. The upper motor neurone tracts in the cord degenerate, 
the lesion appearing to extend upwards so Uiat the motor cortical cclb 
arc affected. The anterior- horn cells in the cord degenerate, and 
certain cranial nerve nuclei may be similarly affected. 

Clinical Findings. The disease usually starts insidiously with pains 
or numbness in tlic fingers, hands or arms. The patient then notices 
weakness In the liands and arms, 'with perhaps some stiffness in the legs. 

On £xa)ntVi< 2 tio/t ; In on estabibhed cose there b wasting of the 
small muscles of the hands with deformity due to contractures (grifiin's 
paw). The muscles of the forearms, arms and shoulders may also be 
wasted. There b weakness in the affected muscles and the neck may 
be involved, so tiiat there b dilficulty in supporting the head. The 
muscles show fibrillary twitching, which can abo be elicited by tapping 
over them. Sensation is unaffected. The tendon reflexes in the arms 
arc increased. There is spasticity in the legs with hypertonus, but the 
power is retained and there is no wasting. Later, walking may become 
un(x>ssiblc. The knee-jerks and ankic-jerks arc increased, there is 
ankle and patella clonus, and the plantar response b extensor. The 
abdominal reflexes are increased in the early stages, but later may be 
lost. The muscles of the arms sliow a gradual failure of response, both 
to faradic and galvanic stimulation. Sensation b not affected ; the 
sphincter control b normal. A jaw-jerk b often present, due to 
degeneration of the upper motor neurone fibres connecting with tlie 
motor nuclei controUmg the jaw muscles (V motor). Affection of the 
cranial nerve nuclei may be shomi by dbturbance of speech (dj sartliria), 
wasting of the facial muscles (orbtculorb orb), difiiculty in masticatlou 
anil su allowing, tremors and wasting of tlic tongue. 

Differential Diagnosb. If in tlic early stages the hands or onus . 
alone arc involved the ease closely simulates one of progressive muscular 
atrophy, to which the dbeose b nllicxl, and from which its separation 
U somewhat artificial, as described On p. 390. Other causes of wasting ' 
of the small hand muscles must then be considered (see p. 396). When 
Uic legs arc primarily affcctetl, the disease resembles primary lateral 
sdcrosb, with wliicli it is also closdy connected, from the patliological 
standiwint. If the cranial motor nuclei are first involved, the case 
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presents tlie as])ect of bulbar paralysis In a fully developed case 
there is little ddficulty m establishing the diagnosis 

Course and Complications The course may be rapid or com 
paratively slow invohement of the cranial motor nuclei is a serious 
sign Death often occurs &om inhalation bronchopneumonia, due to 
mterfcrencc with d^Iutitioir 

Prognosis The disease is usually fatal within t years from its onset 
Treatment This is usually only palliatlic In a few cases good 
results iiarc been reported by the adiiiuiistration of vitamui E (pure 
sjnthctica tocopherol) m tbcformofEphjnal tablets, mg 3 2to3t)d 
Hot baths massage and j>assi\e niosciiiciits tend to allc\ntc the 
spisticity 

Primary Lateral Sclerosis 
{Lrb 8 Spaslte ^ptnoi Sclerosis) 

Definition A disease eliaractcrised by spastic iseakness of the 
legs due to degeneration of the pyramidal tracts 
Ebology The cause is unloiown 

Pathology The degeneration of tlie pyramidal tracts appears to 
begin in the lower part of the cord 

Clinical Findings Tlie patient is usually an adult who notices 
gradually increasing ircakness and stiffness in one ind later in both legs 
On Exammalion The ^ical signs of an upper motor neurone 
lesion are found The legs ore weak, tlie tone of the muscles being 
increased but there is little wasting Sensation is normal the deep 
rellcxes are increased and the plantar response is extensor The gait 
may be of the scissor ' t)'pe, due to spasm of tlie adductors 

Differential Diagnosis Tlie existaice of a primary lateral sclerosis 
as a separate disease is doubted by many authorities The pyramidal 
tracts may be similarly offected in disseminated sclerosis, syphilitic 
sclerosis and amyotrophic lateral sdcrosis A cord tumour or 
hxnialomjclia miy also giie rise to similar signs Spinal arteriosclerosis 
III ly occur in the agctl giving rise to paraplegic weakness and stiffness 
and often there is local imiscular atrophy m the arms and hands In 
ill cases a careful search should be made for signs of disease in other 
parts of the nervous system mid it is only by watclung the case for 
some time that other cbsinscs, such as disscmmalcd sclerosis, can be 
excluded 

Course and Compheabons The course is slowly progressive 
Prognosis The patient may live for 20 to 30 years from the onset 
of the symptoms 

Treatment There is no curative treatment known ♦ 


THE SPINAL CORD 
Hxmatorrbacis 
( Vctiingeal Ilarmorrhage) 

Defimbon Ilxmorrhagc into the mcuingcs of Uie spinal cord 
Ebology Ihe hemorrhage may be extradural or intradural 
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Extradural hsmorrhage results from trauma or from rupture of an 
aortic aneurysm. Intradural hemorrhage (spinal subarachnoid hemor- 
rhage) may be due also to trauma or to rupture of a basilar or vertebral 
aneurj^m. In some cases it is due to convulsions, asphjoda, purpura, 
hxmophilia, or to luemorrhagic small-pox. It is a condition which is 
seldom encountered. 

Pathology. The cervical region of the cord is most often af/ected. 
In some cases there is compression of the cord. 

Clinical Findings. The onset is usually sudden with severe pains 
in the back and symptoms of sltock. 

On Exa7ninalion .* There may be nudity of the back and spasmodic 
muscular contractions in the arms or legs. A zone'of hyperxsthesia, 
corresponding witb the segmental level of cord affected, is sometimes 
found on the trunk. The temperature is not raised. Blood may be 
present in the ccrebro-spinal Quid on lumbar imncture. 

Differential Diagnosis. Spinal meningeal iixmorrhage is 
characterised by tlic sudden onset and severe root pains. In 
hiematomyclia (see below) the pains are not so severe and muscular 
spasms are not so likely to occur. In meningitis the temperature is 
raised. 

Course and Complications. The course is usually rapidly fatal, but 
in some cases there is recovery with persistent weakness of the limbs. 
Bed sores, cystitis or pyeloncpliritis may develop in prolonged 
cases. 

Prognosis. Deatli often occurs in a day or so. 

Treatment. Laminectomy should be performed to relieve pressure 
symptoms. In other cases an ice bag may be applied to the spine, 
and ixiin assuaged by the* subcutaneous injection of morpliin. sulpfi. 
gr. J to J. 


Hsmatomyelia « 

Definition. Hemorrhage into the spinal cord. 

Etiology. Primary and secondary cases are described. Primary 
hamaiomTjelia : This may occur suddenly without any apparent cause, 
or follow an iniury to the spine, often of a slight nature, or result from 
tlie strain of cougliing, snee^g or lifting a weight. At times it results 
from diving witli tlie neck flexed. Secondary hannalomyclia : This 
may be due to blood diseases such as purfiura, to myelitis, ixilioniyclitis, 
syringomyelia, or a tumour of the cord. Minute haunorrhages are 
found in the cord in asphyxia, tetanus, convulsions, etc. Predisposing 
causes: 1. Age: Usually between 15 and 30 years. 2. Sex; The 
lesion is more common in men. 

Pathology. The hffimorrhage often occurs in the cenucal region of 
the cord ; the blood tends to collect in the grey matter, especially the 
posterior commissure, imd in the anterior horn cells. There is cedcnia 
around the luemorrhagic area. The hxmorrhage may extend up and 
down Uie cord for a few segments in a spindle-shaped area. It is 
absorbed, if the patient survives, leaving either a cyst or a scar. The 
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hiEinorfhage thus interferes especially with the sensory tracts conveying 
pam and temperature sensations, with the anterior horn cells, causing 
paralysis of the atrophic type of the muscles supplied by the affected 
segments, and to i lesser degree with the tracts in the white matter, 
such as the pyramidal and spmo thalamic The posterior columns 
are usually spared 

Clinical Findings The patient may give a history of an attack of 
coughing, or of lifting a heavy weight, or of diving, vrhen he is suddenly 
overcome with paralysis There may be preliminary pains or numbness 
and tingling m the neck or shoulders 

On Examination (the cervical type) The patient is conscious 
There is paraljsisTif the arms and legs, of a flaccid type at the onset, 
wiUi loss of deep reflexes, constipation and retention of unne In 
some cases tlie paralysis is very shght, but there is dissociated anesthesia 
with loss of temperature and pam sensations m the hands and arms A 
band of byperxsthesia may be detected at tunes at tlie site of the 
level of the lesion There is no disturbance of jomt, muscle, vibration, 
or touch sensations In a severe case there is paralysis of the abdommal 
and intercostal muscles and respiration is earned on by the diaphragm 
The cervical sympathetic may also be paralysed as m syrmgomyeha 
(bco p 1-15) The temperature is usually normal or subnormal at tlie 
onset The ccrebro spinal fluid This is normal at the onset, but 
later may be yellow (xanthochromia) from blood pigments 

Differentia] Diagnosis Iliematomyclia must be dii/ercotiatcd from 
meningeal li'cmorrhage, acute transverse my clitis, and Dom 
syrmgomyelia The onset is more gradual m syruigomyelia and also 
in myelitis, and m the latter the temperature is raised lllentngeal 
Lffimorrhage is accompanied by severe paurs m the back and arms or 
legs, and often by twitching of the muscles 

Course and Comphcations If the biemorrhuge spreads, death may 
occur rapullv from respiratory failure In other cases, after about a 
M eek the low er limbs may show o sposlic paraplegia wiUi loss of spbmeter 
control exaggerated reflexes and an extensor plantar response, while 
an atrophic paralysis develops in tlic hands and arms The Drown 
S4quaid syndrome may also be found, with loss of pain and temperature 
sensations on the side of the body opposite to the lesion and paralysis 
of the leg and trunk on the same side as the lesion in the cord If 
the bleeding is arrested a gradual improvement occurs, witli some 
residual lesions, resulting m weakness of the hands or legs and dis 
sociated aiuesthesia at various parts of the body Comphcations 
include cystitis and bed sores 

Prognosis This is, on Uie whole, favourable as regards life, but 
some permanent disabibty is likely to persist 

Treatment The patient must be kept absolutely at rest in bed, 
and he may with advantage he either prone or on lus side An ice bag 
should be applied ov cr tin, spine at Uic sitcof the lesion A subcutaneous 
injection of morphin sulph gr i to J tends to calm the pvlient and 
slow the cncuHtion, and is therefore of value Subsequently the 
aifcctcd muscles should be massaged 



MYELITIS 


401 


Myelitis 

{Myelomalacia) 

Definition, Inflammation and degeneration of the spinal cord. 

Etiology. Acute myelitis may be met with imder a variety of 
conditions. Thus it may result from exposure to cold, from trauma 
without \'isible external injury as after diving with the neck flexed, 
or from exposure to the concussion of shells. It may also be a mani- 
festation of acute anterior poliomyelitb. In some cases it occurs as a 
complication of illnesses such as inlluenza, enteric fever, dysentery, 
measles, syphilis or gonorrhoia. Compression myelitis is due to pressure 
outside the cord and is considered separately (see p. 403). Acute 
suppurative myelitis is a rare complication of bronchiectasis and 
infective cndocarditb, of tuberculous or suppurative spinal caries, of 
purulent meningitis, and of an infected meningocele or dermoid cyst. 
Chronic myelitis is usually due to ^*plulis. 

Pathology. In some cases toxins or micro-organisms are carried 
to the cord by blood-vessels or lymphatics. There is, in all eases, 
interference with tlje blood supply to the cord, usually due to thrombosis, 
so tliat degeneration ensues. In acute myelitis the cord is swollen at , 
the affected site, which may be located to a transverse area of the cord, 
usually in the mid^thoracic region ; more rarely there is a diffuse 
myelitis extending up and down the cord, or disseminated patches arc 
found. On section, the cord is soft, and no distinction con be made 
between 'the grey and wliite matter. On microscopical examination 
the nerve cells arc found to liavc undergone chromatolysis and the 
nerve fibres are degenerated. In chronic myelitis the cord is smaller 
than normal and pole. 

Clinical Findings. AcuU Myelilis. The onset is usually com- 
paratively sudden. There may be a history of any of the antecedent 
conditions described above. The patient is usually a young adult, 
and he may notice a preliminary sense of numbness or tingling in the 
feet or legs, or of pains in the legs or body, or of a sense of girdle 
constriction round body at the level of the lesion. 

On Examination ; Thoracic Transverse Myelitis. The legs are found 
to be paralysed; at the onset the paralysis is of the flaccid ^ype 
Willi loss ot' the Jlnee ana' amUb-jerils. Pile adabmihai’ reil’exes 
are lost, but the epigastric refiex is preserved if the lesion is 
below the Dili thoracic segment. Priapism may be present. There 
is retention of urine and of fsces. Sensation is lost over tlie legs 
and lower part of the body, but at the level of the lesion a zone of 
hjperassthesia may be found. Xater the paralysis becomes spastic, 
the extensor muscles being affected more than tlie flexors, the deep 
reflexes of the legs are exaggerated and the plantar response becomes 
extensor. 

Loxo Cervical Transverse MydUis. This is more rare. The arms 
and legs are paralj'sed, and later, while the legs become spastic, 
the paralysis of the arms is of tlie flaccid atropliic tj'pe. The cervical 
sympathetic may be involved on one or both sides, with enophthalmos 
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and constncUon of the pupil Sensabon is lost below the level of the 
lesion 

Lumbar Lhere is flaccid |Miralysis of tJie legs, with loss 

of the knee and ankle jerks and of tlie plantar response The latter 
may at tunes be extensor The bladder and rectum become incon, 
tinent The temperature is raised m cases due to infection 

The cerebto spinal fluid In any type this may show an increase 
of globulin and of cells 

ietite Diffuse MyebHs There is an ascending paralysis which 
spreads up the legs to the trunk and arms, together with an ascending 
anesthesia There is loss of spluncter control Bed sores and cystitis 
are very liable to develop 

Chronic Myelitis The paralysis is of gradual onset, with first 
weakness and stiffness m the legs, and later sensory loss, exaggeration 
of the deep reflexes and an extensor plantar response (see Spinal 
Syphilis p 387) 

Differential Diagnosis In spinal thrombosis or haimorrliage the 
onset of the paralysis is generally more rapid than in mychtis, and 
there is no fevtr In acute infective polyueuntis there is a flaccid 
paralysis, pains m the legs are^ usually present, there is no loss of 
sphincter control, and the sensory disturbance is less marked than 
m myelitis Landry s paralysis (see p 410) is by some considered 
to be mdistiaguisliable from acute infci^vc polyneuritis In hysterical 
paraplegia other stigmata of hysteria can usually be detected 

Course and Complications The course m acute myelitis is very 
variable , in the diffuse variety the lesion may rapidly spread up the 
cord and death ensue from paralysis of the muscles of respiration 
In troiisv ersc myelitis there is a tendency to recov ery, which is, how ever, 
rarely complete Some degree of spastic weakness of the legs is liable 
to persist, with contractures of the flexor muscles, so that the patient 
has to walk with the aid of two sticks Impotence is bable to occtir as 
a sequela Complicatious mclude cystitis, py elitis, pyelonephritis, and 
bed sores 

Prognosis In the diffuse and high cervical type death usually 
occurs in a day or so , in other cases the prognosis is as described 
above 

Treatment The patient should be nursed on a water bed and 
great attention paid to the skin to prevent the formation of bed sores 
SVte x’hin mcisV Vic Viept 'pwy Cieun, \^rou^a\y dried, powdered wltln 
starch and zinc oxide , pressure points must be rubbed w ith methylated 
spirits, and tlie heels allowed to rest ut rings All crumbs must be 
removed from the bed The posture should also frequently be changed 
Tlie bowels should be emptied every other diy with an enema, if 
necessary, and a watch kept on the bladder If there is retention of 
urme it may be possible to empty the bladder by suprapubic pressure, 
otherwise c ithctcnsation every 8 hours is rcijuircd Allcriialivcly, an 
apparatus can be used to produce automatic tidal drauiagc of tlie 
bbddtr A 1 3% solution of Iiotic ocid is run in from a container 
through a drip-bulb into the hhulclOT iln automatic siphon empties 
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t}je bladder when a certain pressure is reached and tlic process repeats 
itself. The catheter need only be cluuigcd once a week {see Laurie 
and Xatiuin, Lanccl, 1039, i7,''lOr2). The urine should be kept acid by 
the adininistration of acid sod. phospliatc gr. 30 to 60 twice a day. If 
tlie Wassermnnn reaction is positive a course of iodides and nicrcurj* 
should be given (see p. 38S). 

Compression l>lyelitis 

Etiology. In the majority of cases the compression of the cord is 
produced gradually. It may be due to alfections of the vertebrs, 
such as tuberculous or syphilitic caries, Paget’s disease, \ertebral 
tumours, such as primary or secondary sarcoma and secondary carci- 
noma, an exostosis, osteoma or chondroin.i. It may also occur as a 
complication of rheumatoid spondylitis (sec p. C14). IHimours of the 
meninges or nerve roots may comjtress the cord, such as an extradural 
sarcoma or an intradural sarcoma or /ibroma. Lctikarnu'a and Hodgkin’s 
ilisease are comparatively rare causes. S>^)hiIitic pachjnneningitis 
hypertropliica may compress the cord, usually m the cervical region. A 
hydatid cyst or a simple meningeal cyst atUI cause pressure. It is rare 
for an aortic aneurysm to erode the spine sufficiently deeply to compress 
the cord. With a fracture dislocation of tbc spine tlie compression 
is rapidly produced. This is a surgical condition. 

. Clinical Findings. AJfcdioM of the Verlchrx : Tire patient is often 
a child if the lesion is one of tuberculous cones, and in other cases he 
is generally an adult. Pain is complained of in the back, and often 
very severe root pains are present, radiating in a segmental distribution 
round the body or along the limbs, due to posterior nerve root involve- 
ment. Sb'gbt movement of the spine or coughing may cause very 
severe agony. Later, weakness with spasticity occurs in the legs, and 
numbness or tingling. 

On Examination : In caries angular curvature of the spine is often 
seen, and local tenderness on tapping may be found over one or more 
vertebra. In the early stages a zone of hyperresthesia may be present, 
corresponding with a segmental distribution of the cord. Later there 
may be antestbesia over an area in which severe pain is felt (anicstbesia 
dolorosa). Motor signs sometimes occur before the sensory ones, and 
when present resemble tliose described, above for transverse myelitis, 
there being spastic weakness of the legs, exaggerated deep reflexes 
and an extensor plantar response. With progressive pressure the 
extensor muscles ore first affected, the legs being spastic and extended, 
and from time to time involuntary clonic contractions occur (paraplegia 
in extension). Stimulation of the solo of the foot may cause not o^y 
extension of the big toe (dorsi-ilexioo), but also flexion of the knee 
and hip. Later the extensors lose their tone and the flexors are con- 
tracted (paraplegia in flexion), the hips and knees being flexed and the 
knee and ankle-jerks being lost. Wth malignant tumours of the 
vertebraj the excruciating root pains are a characteristic feature ; 
there is localised vertebral tenderness but little liability to motor 
weakness, as death usually occurs before there is time for this to develop. 
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Tumours of the Monnges atid Sptnal Cord : These are visually 
intradural. They may be extramedullary, arising in the meninges oi 
nerve roots, or intramedullary from the cord. The former mclude a 
sarcoma, endothelioma, myxoma, lipoma, fibroma, neuroma, gununa, 
psammoma, or hydatid c>st, and the latter a glioma, tuberculoma, 
sarcoma and rarely a gumma. The patient usually first complains of 
pam in one side of the back or along a hrab in an area corresponding 
with one posterior nerve root , later, weakness appears m the leg or 
arm on the side of the lesion. The pam is often worse on coughing, 
sneezing, or at night AVith an intramedullary tumour paralysis and 
ansesthesia are usually present before the occurrence of pam. 

On Examination : There may be spastic 'weakness with exaggerated 
reflexes and loss of postural sensation m the limb on the same side as 
the lesion, and sensory changes with loss of pam, temperature and touch 
on the other side of the body. The sensory changes extend up to the 
level of tlie lesion. Tiie cutaneous reficxes arc abohshed below tlic 
lesion and are normal above it. In a later stage both legs may be 
affected with spastic weakness, and the sensory loss is also bilateral; 
there is also loss of sphincter control. The ccrcbro-spinal fluid : In 
compression mjchtis this shows the characteristic changes known os 
the loculation sijndromst there being an increase of protein up to S or- 
4% (normal 0 02%) below the obstruction, and a jcllowish tmge is 
seen on looking down through a column of the fluid m a tube. Tlus 
IS due to extravosated blood pigment, and is called xanthochromia. 
Cells are absent or not m excess. The fluid also often clots 
sjiontancausly In cases of spinal cord tumours it is necessary to localise 
the site of the lesion accurately, so that the surgeon sliall know at what 
lev el to operate. Tlus is done by a consideration of the sensory, motor 
and reflex changes The lesion is usually situated one or two segments 
above the level mdicatcd by the sensory loss (see Fig. 23 for segmental 
areas of posterior nerve roots), as the sensory fibres run up in tlie cord 
obhquely for a short distance before crossing. Further, as the fibres 
conveying pam and temperature sensation decussate before those of 
touch, with a lesion m the cord at a definite site, the cutaneous area 
showing the loss of touch ■will be lower than that showing loss of pain 
and temperature. The lugbcr up the cord, the longer distance the 
sensory fibres travel before they decussate, so that m the upper cervical 
region tlie lesion may be situated four or five segments above the 
segmental level of loss of sensation in the body. Further, tlie spmes 
of the vertebne do not lie exactly over the corresponding spinal coni 
segments This must be borne m mmd in marking out the level ov er 
the spine for exposing the cotd at operation. In the cervical region 
the spinal cord segment hes at a Icv'cl of one spme lughcr, in the 
thoracic region tlie spmal cord segments 1 to 9 he two spmes higher, 
and from the Th. 10 downwards the spmal cord segments are three 
spmes higher The level of the cord lesion can also be more roughly 
determmed by the presence or absence of the superficial and deep 
reflexes, which correspond with ceitam spmal levels, as enumerated 
on p. 280 Tlie superficial reflexes ate abohshed below tlie level of the 
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lesion, whereas the deep rcflexcs"are exaggerated. The various muscles 
also correspond %vith certain spinal levels, as shown in the table on 
p. 286, and so paralysis of definite muscles indicates the site of the 
lesion. X-ray examination after Lipiodol or Neo-Hydriol (ol. iodisat. 
B.P. Add.) injection into the cisterna magna will show the Lipiodol 
held up at the level of obstruction in a spinal cord compression, due 
either to intra- or extra -dural causes. 

Differential Diagnosis. In diagnosing the cause of spinal compression 
the spine should first,be examined for deformity, and also a radiogram 
taken. If the disease is due to an affection of the vertebns it can 
usually be determined in this way. The presence of a primary malignant 
gro^vlh elsewhere in the body and of severe root pains is very suggestive 
of a mah'gnant deposit in the vertebras. In meningeal tumours the 
diagnostic features ore the root pains and subsequent spastic paralysis, 
at first unilateral and Later bibteral, with sensory disturbances. It is 
not usually possible to differentiate clinically between a meningeal and 
spinal tumour. When pain is the most prominent S3rmptom a diagnosis 
of rheumatism or neuritis is liable to he made, unless a careful examina- 
tion is carried out to exclude tumours or compression myelitis. 

Course and Complications. The course depends upon the cause of 
the compression. Thus in mallgoont growths of the vcrtebrs the 
course is rapidly progressive, whereas a meningeal tumour may exist 
for several years. In spinal caries the coarse is very variable and often 
the disease is arrested. 

Prognosis. This must vary with the cause, as described above. 

IVcalmeat. Spinal caries is a surgical disease, and is treated by 
rest and exposure to sualight. In secondary malignant vertebrd 
tumours nothing mn be done to cure, but pain may be relieved by 
division of tlic posterior nerve roots. Many spinal and meningeal 
tumours enn be removed by operation. The Wassermann reaction 
should always be carried out, aud, if, positive, o course of anti-syphilitic 
treatment given before an operation is pcrfomicd. If there is no 
improvement, operation should not be delayed for more than 3 to 4 
weeks, as a tumour may be present which is cot a gumma. 

Compression of the Cauda Equina 

Etiology. This may be due to a fracture dislocation in the region 
of the low er lumbar vertebra:, to spina bifida, or to a tumour. Extradural 
tumours include a sarcoma and chondroma, and intradural tumours a 
meningeal or iierincural fibroblastomo. The caudn equina embraces 
the nerve roots below tijose arising from the second lumbar segment of 
tlic cord. 

Clinical Findings. The patient complains of pain in the lower part 
of the back or tlie legs, having a root distribution. There is also 
weakness of one or both legs, and often retention or incontinence of 
uruic and fa:ccs. 

On Eramtnaiion : The leg or show muscular weakness or 
IMiralysis, with los.s of lone and wasting. The knee-jerk and ankle-jerk 
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are absent The plantar response is absent or flexor. Loss of sensation 
IS found m the legs and perineum 

Prognosis Ibis varies with tlie cause , when due to trauma 
recovery often occurs 

Treatment If a tumour is suspected an exploratory laminectomy 
siiould be performed Otherwise the treatment is as for compression 
myelitis 


Acute Pobomyelitls and Poboencephalitis 
{Heine Medin Disease Infantile Paralysis) 

Dcfimlion An acute disease characterised by lesions liaving a 
special affinity for the grey matter of the anterior horns of the spmal 
cord 

Etiology TJic disease is t luscd by a neuronotropio filtrablc virus 
Infection takes place cither by droplets disseminated by earners or 
abortive cases, or bv imlk food or water contaminated possibly fay 
flies Epidemic and sporadic infection occurs Predisposing causes 
1 Age Chiefly between i and o years adolescents and young adults 
are sometimes affected 2 Sex Maks predominate slightly 8 Season 
oumraer and autumn but in all districts sporadic coses arc constantly 
present I Locality ^iincrica, Canada Australia, Scandmavia and 
to a lesser degree Great Britain 

Pathology Two views are held regarding the site of infection and 
the mode of spreid. 1 Droplet infection occurs in tlie naso-pharynx, 
the virus spreads to the bram along the olfactory nerves, tlien to the 
niid brum, sp^mo tlmlaimc tracts, dorsal root ganglia and anterior 
Jiom cells Expcrmicntal evidence shows conclusively that infection 
can Mcur by the olfactory route m the rhesus monkey 2 Droplet 
infection or food mfection takes place by the mouth , the virus niulUphcs 
chiefly m the wall of the pharynx and small mtcsUnc It passes to the 
central nen ous system tluviugh the pharyngo tonsillar or intestinal 
mucous membrane, travelling along autonomic nerves to the medulla 
or spiinl cord The mfection may pass along parasympathetic fibres m 
tie >ii, lA or X cranial nerves, along sympathetic fibres to the 
tlioracico lumbar region and along parasympathetic fibres to the sacral 
region Li neither view is it believed tliat mfection is spread by the 
blood stream Lvideiice is accumulating to support the second view 
Indirccl evdenoe m ,ts &>oi.r ,ncl,rf.s the stasraal mcidencc, tvhe. 
ioplct mfection is likely to be at its lowest. Turther, m some epidemics 
the case mcidence resembles that of a milk home epidemic. Also the 
V irus IS excreted m the fieces It cm be detected m the f wres of patients 
suffermg from the paralytic and tlie common abortive types of the 
disease It may be present in the foxes during convalescence for over 
3 months, and it may also be detected m sewaLe The commonly 
occurring lumbar type of infection is more easily explained if the virus 
gams access to the nervous system from the alimentary tract rather 
than from the nose, and the bulbar type is due to infection m the 
tonsiUo-pIiaryiigcal region and spread along the pharyngeal nerves 
Lxi>cnmcntal evidence shows that clumpanzccs, whose olfactory 
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eruption ma> be seen on the affected limb The bowels are usually 
constipated If the lesion is situated in tlie mid tboracic region there 
may be a definite transverse myelitis, vnth sphincter paralysis, flacci i 
paralysis below the level of the lesion and loss of deep reilexes The 
flaccidity is later followed by a spastic paraplegia 

Vaneties In addition to the spinal type described above, certain 
other varieties of the disease are recognised by Wickman They 
include Abortive, neuritic, spreading {ascending or descending), 
meningeal, cerebellar, cerebral, bram stem and mixed types These 
types will be briefly desenbed 1 The ahortiie type The disease docs 
not progress beyond the stage of invasion of the subaraclmoid space, 
with consequent meningeal symptoms Recovery occurs in 2 or 3 days 
2 The neuntic type There are severe pains m the arms or legs The 
deep reflexes are diminished There is no paralysis 3 The spreading 
type This resembles Landry s paralysis (see p 410) The paralysis 
may spread up or doMii the cord in the sjiacc of a few hours, and if 
the respiratory muscles are all paralysed deatli results 4 The 
mennigeal type Tins resembles the abortive type, but the symptoms 
arc more marked and mote prolonged There is no paralysis 3 The 
cerebellar type Tlie patient has intense headache, vertigo, vomiting 
on moving the head ataxia of speech and of spinal muscles, and 
nystagmus 0 2 he cerebral type The onset is with generalised 
convulsions persisting for seaeral hours, followed by hemiplegia or 
paraplegia, with sjiasticity and an extensor plantar response There 
may also be mental deterioration and athetotic or cliorcic movements 

7 The brain stein type The VII, VI and III nerves are most commonly 
affected In some cases the lesions arc bulbar, there being dyspliogia, 
dysarthria, dysphonia, disturbances of brcatlimg and irregularity of 
tlie heart Bulbar poliotnychtis hos been frequently reported fol* 
lowing tonsiUcctoiny performed durmg epidemics of poliomyelitis 

8 Afircd types A eonibination of cerebral and spmal lesions may 
be present Thus one leg may show a spastic and the oUier a flaccid 
paraly sis 

Differential Diagnosis Sporadic cases may be difficult to diagnose 
at the onset There are no distinguishing features during the prodromal 
period In the menmgeol stage the cerebro spinal fluid usually shovrs 
the characteristic fmdings described above In tuberculous meningitis 
the diloride content is reduced, m bacterial meningitis the sugar content 
13 fowCTcd ana' tfic causative organism is present, and m enccpfiafitis 
lethargica polymorphonuclear cells arc not usually found In encepha 
litis lethargica paralyses Are not so common and usually not so acute m 
onset, and menmgeal symptoms arc rare In polioenccpiiahtis-thc onset 
IS usually more acute, more than one member of a family is likely to 
be affected, tlie patient is not usually over the age of 30, the temperature 
IS generally higher, and tlie course of the acute stage of the ihscase is 
shorter than m encephalitis lethargica When pardysis has appeared 
and the muscles are tender and pamful, the disease may be mistaken 
in mfants for scurvy, acute rheumatism, osteomyelitis or syTiluhtic 
epiphysitis The ncuritic form is differentiated from multiple neuritis 
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by the fever and by special groups of muscles being affcctecl Tlic 
spreading type closely rcscJJiblcs Landiy’s jjaraJysis (see p. 410). 

Course and Complications. Although in the majority of eases the 
paralysis is maximal at the outset, the paralysis may spread in a few 
hours from muscle group to muscle group. Uclapses arc not unknown 
during the course of tlie illness, witli rise of temperature and further 
paralysis of muscles, but tliey arc not usually serious. Some of tlic 
alfected muscles recover completely, otiicrs undergo partial recuperation, 
and otlicrs may be permanently paralysed. Scoliosis may result from 
a minor attack of poliomyelitis which has picked out certain spinal 
muscles. The bones of tl>c affected limbs do not usually grow as well 
as nom;al, with subsequent shortening of tlic leg or arm. Contractions 
and deformities result from permanenliy damaged muscles. Progressive 
muscular atrophy has occasionally been noted as a late sequela. 

Prognosis. The mortality rate in an c))idcmic varies bet^vccn about 
10 and 20%. Complete recovery may be expected even if all four 
limbs are paralysed, if tlic superilciol and deep rcJlcxcs persist. 3fusclcs 
which arc painful and tender arc more bkely to recover than those 
which are insensitive. The mort'Uity is very liigh when the medulla is 
nffecte<], atul spreading infection Is usually ^-cry serious, death resulting 
from respiratory p.iralysis or from bronchopneumonia. A muscle 
which responds to faradisation usually recovers, but the prognosis is 
serious if the rc.action of dcgcncraliun is present. Some degree of 
recovery may be expected for a year after liic onset of the disease. 

Treatment Prophylactic. On the supposition Uiat the infection is 
carried in the naso-pliarynx contacts shouhl gargle twice a day with 
I in S,000 solution of potassium jiermanganatc or with norma! saline. 
They may also be given an intramuscular injection of 5 mils of con- 
valescent scrum obtained from a patient witJiin 10 days of his becoming 
afebrile. This should afford protection for about 3 weeks. Attempts 
at active immuniMtion using an inactivated v.iccine have not proved 
successful, and injections of an attenuated virus arc cLangerous. If an 
outbreak occurs in a boarding school there are arguments for .md 
against scmling the jiupils Iiomc. TIic risk of so doing consists in 
planting a carrier in a new zone, where Jic will spread the infection. 
The child must be kept in (quarantine for 14 days. On the other hand, 
if healthy children ore kept in the school they run the risk of contracting 
the disease from a carrier or from infroted food or water. 

Curative. The patient should be isolated for three weeks after the 
temperature has become normal. It is very doubtful, however, if a 
patient is infective when the nervous paralytic signs liave appeared, 
and case to case infection in ft hospital is practically unknown. As the 
virus is eliminated in the f«ces strict precautions should be taken 
with regard to their disinfection and disposal. The patient should be 
kept warm in bed, and if the scrum from a convalescent patient, or 
from a person wJjo has previously had the disease, is avaUable, it should 
be used during the pre-paralytic period. Lumbar puncture is then 
performed on the patient, 10 to IS mils of spinal fluid are removed, 
and a slightly smaller volume of the serum is injected intrathe<»lly. 
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Tlnrty mils may also be injected intravenously Lumbar puncture 
duruig the meningitic stage usiuilly relieves temperature, headaclie 
and iiiusciilar pains, and may be repeated for the first 2 or 3 days 
Encournguig results hav e been reported in severe cases by the combined 
use of SulphajiyTidine (M B 693) and convalescent serum In a 
se%ere case in an adult 2 to 3 G of M JL B 693 soluble diluted 
to 20 or 30 mils with normal saline are injected mtravenously 
and 20 mils of convalescent serum are given intramuscularly The 
SulphapyTidme is rejieated every 4 Iiours for 4 doses, and a second 
injection of serum is given 10 hours after the first The treatment is 
repeated if necessary on the second and tlurd days In mild cases the 
Sulphapyridine IS given by mouth, first 2 G and then IG every 4 hours 
until the temperature has fallen to normal Great care must be taken 
to prevent stretching of paralysed muscles The limbs must be placed 
m such a position tliat the affected muscles are relaxed and the position 
maintained by pillows sandbags, or celluloid splmts Hot wet flannels 
may be applied to the affected muscles When the respiratory muscles 
are affected, artifical respiration may be earned out for prolonged 
periods automatically by the use of the Drmker respirator Pam may 
be relieved by the adniuustration of aspirm m doses of gr 5 to 10 t d s , 
according to the age of the pa tient The muscles should not be massaged 
during the period of actn c infection, and no electrical treatment should 
be given After 3 or 4 weeks, gentle massage may be applied 
Orthopxdic treatment may improve contractures or deformities, but 
will not be required for at least a year after the onset of the illness 

Landry’s Paralysis 

(i-Lcufe Ascending Paralysis) 

Definition A disease characterised by acute ascending paralysis, 
witl) little or no sensory or sphincter disturbance 

Etiology. The cause is not known The disease is probably due 
to a toxin By some authorities Landry’s paralysis is regarded as a 
manifestation of acute toxic polyneuntis, and by others as an acute 
pohoenceplialomyelitis Probably both types exist One case of acute 
ascending m^chtis has been shovra to be due to a ncurotropic filtrablc 
VITUS Predisposing causes 1 Age 20 to 45 years 2 Sex Males 
prcdonimatc 

Pathology In some cases no changes are found post mortem , m 
others there is hypencmia of the vessels of the cord, chromatolysis of 
the anterior horn cells, or mterstitia] changes m the peripheral nerves 

Clinical Findings The patient is usually suddenly seized with 
weakness, first in one leg and then m tlie other There may be 
prodromal sjmptoms, sucii os malaise, numbness or tingling in the feet, 
or pams in the back or legs The paralysis rapidly spreads up the legs 
In the case originally described by Landry the sliouldcrs, the arms 
and hands were next paralysed, and finally pirarsthesia spread to the 
trunk and there was dysphagia This corresponds with a neuritic origin 
of the ihseasc In other cases, subsequently classified as Landry s 
paralysis, the trunk is affected after the legs, tiicn the arms, neck, head 



LANDRY^S PARALYSIS 


411 


and finally the tongue and muscles of deglutition. Involvement of the 
diaphragm and intercostal musdcs usually results in death from 
respiratory failure. 

On Examinalion : Spinal motor system : There is flaccid paralysis 
of tlie^ I<^s, trunk and arms, and finally of the neck, face and head, 
"nie diaphragm and intercostal muscles may or may not be affected. 
Thej^uscles do not waste, or only very slightly. Spinal sensory 
systrai ; Often there are no changes ; some loss of toucli sensation 
may be detected in the toes. The rellexcs ; The deep and superficial 
reflexes are lost. The sphincters are usually unaffected, but there is 
often retention of urine and of fsces from lack of muscular power. 
In some cases the XU, XT, VU, or III, IV and VI nerves may be 
affected. Trophic changes : These do not usually occur. Electrical 
reactions : There is no reaction of degeneration. Response to galvanism 
is usually los^ but faradJc response remains. Lumbar puncture ; The 
fluid is usually under Increased tension. It is clear, and may contain an 
excess of protein and of cells. Cerebration: The mind usually remains 
clear until the end. The temperature is not usually raised. The spleen 
may be palpable. 

Differential Diagnosis. Acute toxic polyneuritis : By some 
authorities this is held to be indisUoguishable from Landry’s paralysis. 
Hoirever, in the former there is more likely to be fever, poia in the 
limbs, with amesthesia and wasting of muscles. The abdominal 
reflexes may also be present. Acute ascending myelitis : Here there 
are more marked sensory changes, wth sphincter paralysis and the 
development of bed sores. Acute polioencephaloniyeiitis ; The spread 
of the paralysis is more irregular, tliere is fever and wasting of the 
paralysed muscles. 

Course and Complications. The disease is usually rapidly progressive. 
Deglutition broncliopncumonia may occur as a complication. 

Prognosis. Death frequently occurs in a few hours or days. Thb 
may be due to paralysis of the respiratory muscles or of the heart, or to 
deglutition broncliopneumonia. If the patient recovers, there is usually 
no wasting or paresis of tlie affected muscles. 

Treatment, When the respiratory muscles arc affected the patient 
should be put in a Drinker respirator and hypodermic injections of 
strychnin, hydrocblor. gr, 1/00 .md alropin. sulph. gr. 1/120 given 
four-hourly. Nasal feeding mid initiations of oxygen may also be 
required. Lumbar puncture sbouUl be made as reijuired to relieve the 
increased tension of the fcpin.'il fluid. 

Disseminated Sclerosis 
[Primary Multiple Sclerosis) 

Definition. A disease clwraclcriscd by spastic weakness of muscles, 
with a progressive cours,e often inlcrruptcd in the early stages by 
remissions. 

Etiology. The cause is not Jaioim. It is thought to be due to tJie 
action of toxins or to the presence of a mycUnoIytic ferment in tlie 
blood. Various jwssible causative oiganisms have been desenbed, 
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•nilhout sufficient evidence to justify Uieir acceptonce EreiispQSxng 
causes 1 Age Usually between 20 ind 40, rarely under lOorover 45 
2 Sex rcmalcs predominate slightly There is no familial mcidence 
but several cases may occur in a household The disease may show 
itself after an attack of influenza or scarlet fever, etc It is a very 
commonly occurring nervous disease 

Pathology Lesions ate scattered throughout the bram and spinal 
cord, vaiying m size from a pm pomtor less to about | inch m diameter. 
The recent lesions are pinkish m colour and the old ones greyish white 
They are present both in the grey and white matter of the central 
nervous sjstcm, and the optic nerve is often affected There is 
degeneration of the myelm sheath of the nerve fibres, the axis cylmder 
usually remaining mtact There is also a perivascular mfiltration with 
lymphocytes and plasma lcUs and some local cederna In the older 
lesions there is proliferatton of neuroglial tissue Secondary degenera 
tion abov e or below the damaged area in the cord rarely occurs 

Clinical Findings In the majority of cases the disease has an 
insidious onset, although the first sj'mptom noted occurs suddenly The 
patient IS a joung adult vrho may notice weakness m one leg on walking, 
the foot tending to catch m the ground, or there may be numbness or 
tmgling m a leg or vague aching Early uruiory symptoms may occur, 
sutdi as difficulty m beginning micturition or retention In other 
cases the patient suddenly loses the vision m one eye, recovery taking 
place m a week or so, or there may be a transient attack of double 
Vision An attack of acute unilateral retrobulbar neuritis, lasting a 
week or so, may precede the onset of other symptoms by several years 
The acute vanely Rarely the disease begins vnlh an attack of hemi- 
plcgui during which the patient docs not lose consciousness, or with 
epileptiform convulsions It is unusual for the weakness to affect the 
arms before the legs 

On hxamtnaltan In the early stages no abnormal signs may he 
found, and m such a case the patient should be re exammed from tune 
to time so that a diagnosis can be established as soon as possible A 
tendency to laugh easily, unnatura] cheerfulness or euphoria maj be 
noted m tlie early and advanced stages of the disease The signs 
which occur m dissaninated sclerosis are as follows "Weakness may 
be detected in ccrtaui groups of muscles such as the flexors of tlie 
ankles or of the hip There is a tendency to spasticity of the leg 
muscles The knee-jerks and ankle jerks are brisk, and clonus 

and patella clonus may be present The plantar response is extensor 
The abdominal and crcmastcnc reflexes arc lost. Areas of loss of 
cutaneous sensation maj be found on the legs , tlie bone vnbration 
sense is diminished or lost m the legs , joint sensation is usually lost. 
I’allor may be detected jji the temporal halves of the optic discs In 
cases of bss of vision in one e>c Uicre is a retrobulbar neuritis The 
affected pupd is usually dilated, and does not respond well to direct 
stimulation by light, altliough »t contracts consensually when a hi,ht 
IS shone into tlie other eje A small central scotoma for colours may 
also be present. "Weakness of accommodation may be a troublesome 
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feature. A history of transitory diplopia or urinary disturb.ance may 
be obtained on questioning. more advanced cases tlie triad of 
symptoms described by Charcot may be found. These are nystagfnus, 
intention tremors and scanning speech. The nystagmus is a fine 
horizontal one. ** Jelly nystagmus ” is almost a diagnostic sign when 
present. On ophthalmoscopic examination the fundus appears to quiver 
rapidly. The intention tremors arc seen when the patient is asked to 
lift up a glass of water or perform some other movement, and become 
more marked towards the completion of the act. The speech is slow 
and the syllables arc pronounced somewliat abruptly. There may be 
difficulty in beginning micturition, or incontinence. In the later stages 
contractures occur in the spastic muscles, and there are marked tremors 
of the head, neck and arms, so tliat the patient is bed-ridden aiid 
unable to look after hcrsClf. Other types include a cerebellar variety 
characterised by vertigo, ataxia and n>'stagnms, and a cerebral one, 
ndth progressive hemiplegia- The blood : The Wasscrmami reaction is 
negative. The ccrebro-spinal fluid : This may be normal. In about 
30 to 70% of cases a paretic gold cur\'e is obtained (see Fig. 25), There 
may also be an excess of cells and globulin. 

Differential Diagnosis. In the early stages the disease is very liable 
to be mistaken for hysteria, or the retrobulbar neuritis may be tliought 
to be due to sphenoidal sinusitis. When there is spastic paraplegia, 
spinal syphilis must be excluded, and local pressure due to bony 
changes or a cord tumour. The ataxy must be distinguished from 
that due to Friedreich’s ataxia, in which the deep reflexes are depressed. 

Course and CoropUcatioos. In Uie early stages remissions are a very 
characteristic feature, the weakness of the lunb disappearing and 
reappearing later. Fresh symptoms appear at different parts of tlie 
body os new lesions develop in the centrol nervous system. Arrest 
may occur at any stage, or the patient may rajndly become bed-ridden. 
Complications include septic infection of the urinary tract and inter- 
current lung infections. 

Prognosis. This is very unfavourable, but deatli may not occur 
for 10 years or later.after the onset. 

Treatment. There is no known cure. Any obvious septic focus 
should be eradicated. A course of iicoarsphenaminc should be given, 
starting with 0-1 G., and increasing to 0-G G., six intravenous injections 
in alL Subsequently mercurial inunctions and iodides arc given as 
for nervous syphilis (see p. 388). 

Treatment by protein sho^, using a T.AB. vaccine (see p. 612), 
or by malarial therapy (see p. 393), has not proved of great value. 

General measures include the avoidance of fatigue and the use of 
hot batlis to diminish spasticity. 

Syringomyelia 

{Syringoencephalomyelia) 

Definition. A disease characterised by a peculiar sensory 
disturbance, muscular wasting and trophic lesions, due to cavity 
formation and neuroglial overgrowth in the cord and mid-brain. 
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Etiology The caMty formation is generally believed to be due to 
a do elopmeiital defect, the central canal of the cord not closing properly 
It IS possible tliat in some cases there is first an overgrowth of neuroglial 
tissue, which breaks down to form a cavity Predtsposini causes 
1 Age Usually the symptoms are first noted between 10 and 30 
years 2 Sex The incidence is about equal Trauma to the spine 
may be a predisposing cause in some cases 

Pathology The spinal cord shows cliaractcristic changes The 
dura IS usuaUy normal, but the pia may be thickened The cavity is 
generally situated posterior to the central canal in the posterior com 
missure It is most likely to be present m the lower cervical and 
upper thoracic regions, running up and down the cord for a vanable 
distance Thus it may extend for a few segments, or run the length of 
the cord and mto the medulla The cavity may branch and vary in 
size from a small hole to one occupymg the greater part of the transv etse 
section of the cord The cord may be distended and cause pressure 
on the vertebne The cavity may contain a thin watery or glairy 
fluid and may commumcate with the central canal of the cord and be 
lined with ependymal cells The neuroglial overgrowth occurs around 
the cavity aud isolated masses of neuroglial tissue may be present at 
varying sites in the cord The cavity and the surrounding neuroglial 
overgrowth are most likely to interfere with the nerve fibres entering 
from the posterior root on one or both sides whiclt convey impulses of 
pain and temperature, and cross the cord m the antenor commissure 
to ascend in spino thalamic tract on the other side If the cavity 
extends furtlicr outwards it may mvolve the fibres entering from the 
posterior root which convey impulses of touch and ascend on the same 
side of the cord Extension forwards mto the grey matter causes 
atiopliv of tlie anterior horn ccUs, and lateral extension may mterfere 
wiUi the pyramidal tract 

Clmical Findings The onset is usually insidious The patient 
may first notice pains m the hmd or arm, or weakness of the hands, or 
clumsiness in fine movements In other cases he bums his fingers 
witli a cigarette without feeling heat or pain, or a cut on the 
finger is painless If there is gross dilatation of the cervical cord, 
severe pain may be felt in the neck 

On Examination In an established case of the cervical type the 
following changes may be found There is usually kyphoscoliosis in 
the thoracic region, and a spina bifida may be present Spinal motor 
system There is wasting of the small muscles of one or both bonds, 
so tliat a claw hand or monkey hand is seen The muscle wasting may 
extend to the arm and should^ girdle, with winging of the sc-ipula 
In muscles which are actively wasting, fibrillary contraction may be 
seen The deep reflexes of the aims may be mcreased or dimmishcd, 
and a reaction of degeneration may be present m the affected muscles 
There is often spastic weakness of the legs, with increased knee and 
ankle jerks and an extensor plantar response Spinal sensorj sj stem 
Sharply defined areas of dissociated anesthesia are present on the 
han^, arms, neck, trunk, etc There is loss of sensation to heat. 



SYRINGOMYELIA 


415 


cold and pam, whereas touch sensation, the discrimination of two 
points, joint sensation, muscle sensation, and the vibration sensation 
are preserved. In some cases Uiere is a complete hemi-an^thesia 
to pain and temperature senses on the opposite side of the body 
below the level of the lesion, due to involvement of the spino- 
thalamic tract. Trophic changes include painless swelling of the 
shoulder, elbow or wrist, similar to the Charcot's artliropathy of tabes 
dorsalis. The bones of the arm may break spontaneously. The hands 
may be enlaigcd and thick, main succuUnle, owing to thickening 
of the subcutaneous tissues ; painless ulcers or subcutaneous whitlows 
may occtir on the fingers, patclies of red or blue skin may be seen 
on the hands. Involvement of the cervical sympathetic on one side 
is indicated by Homer’s syndrome, t.e.. cnophthalmos, narrowing of 
the palpebral fissure, contraction of the pupil and absence of sweat- 
ing on one half of the face. Otlicr types of the disease arc more rarely 
met with. They include: The tltoracico-lunibar varietjj : There is 
wasting of the muscles of the pelvic girdle and legs, and dissociated 
anaesthesia of the legs. The sacrolumbar variety ; The small muscles 
of the feet and the leg muscles waste. Trophic lesions may be seen on 
the feet. There is di^ociated anaesthesia of the feet or legs. There is 
usually loss of control of the bladder and rcctunu The deep rcllcxes 
are often exaggerated in the legs and the plantar response is extensor. 
The bulbar type (syringobulbia) : Bulbar symptoms may occur in tlie 
cervical ty])c, or independently. The lesions are usudJy unilateral, 
such as laryngeal ])aralysis, dyspliagia, wasting of half of the tongue, 
nystagmus and ocular paresis, onxsthesia of Italf of the face, or facial 
weakness, Furtlicr, certain clinical types ore described, such as : 
1. The classical type depicted above under the cervical variety. 2. The 
motor type, in wliich motor symptoms predominate and resemble those 
of amyotrophic lateral sclerosis. 3. The sensory type, which may be 
mistaken for hysteria. 4. The trophic type, here all sensation may 
be lost in the hands and painless whillons and ulcers occur (Morvon’s 
disease). 5. The tabetic t^'pe, in which the lesion spreads into tlie 
posterior columns, and there arc loss of knee-jerks, Ilombergism, 
severe pains and arthropathies of the legs. 

Differential Diagnosis. The diagnosis of syringomyelia is established 
by tlic presence of dissociated onxsUicsia. DiHicuity occurs in cases 
in which motor ^niptoms predominate or ore first noted. Tiicn other 
conditions, sucli as a cervical rib, progressive muscular atrophy, 
amyotroplilc lateral sclerosis, disseminated sclerosis and lateral sclerosis, 
may rc<)uirc exclusion. Homer’s syndrome may also result from a 
cervical rib, a spinal cord tumour at the level of C.7 to Th.l, cervical 
pacliymcningitis, an aortic micuiysm, nicdiastinal tumour, apical lung 
parcinonia, trauma, etc. In hxinatomyclia the signs may closely resemble 
those of syringomycUa, but in the fotiucr the onset is more sviddcn, 
mill, ns the blocxl is absorbed, tlic signs gradually disappear. 

Course and Complications. Syringomyelia usually pursues a slouly 
progressive course lasting from 10 to 20 years or longer, but for a 
considerable time the symptoms and signs may remain stationary. 
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Ilremorrbage may take place mto the cavit> , causing pain or paraplegia. 
Other complications include cystitis, pyelonepliritis and pulmonary 
tuberculosis 

Prognosis This is unfavourable Death is usually imminent if 
there arc extensive mid brain lesions 

Treatment. No cure is knoun Care should be taken to protect 
aniesthetic areas from injury Mercurial munction is recommended, 
witli iodides by mouth, as m tlie treatment of syphilis (see p 388), but 
the value of this treatment is \ery doubtful Operations to dram the 
cavity or relieve pressure on the vertebrse arc often fatal Deep X ray 
treatment is not usually successful Pams may be usually relieved by 
aspirin or phenazonc, gr 5 t d s 

Subacute Combmed Degener&hon of the Cord 

Defimtion A disease characterised by degeneration of the posterior 
and lateral columns of the cord, with usually ansmia of the pernicious 
type aud ach}lia gastrica 

Etiology The cause is not known There may be a gastric 
deficiency factor, analogous to tliat thought to be present in perniaous 
ansEmn (see p 187), associated with a congenital abiotrophy of nerve 
tissue Prcdwponng causes 1 Age 80 to 05 years S Sex The 
incidence is equal In some coses there is a familial occurrence of tlie 
disease 

Pathology Ihe lower tlioracic part of the cord is usually the first 
bite of the lesion There is degeneration of tlie white matter, which 
begins 111 the posterior or lateral colunuis in irregular patches These 
tend to fuse and to spread up and down the cord m a funicular manner, 
and the internal capsule of the brain may be affected The medullary 
nerve slieatlis and later the axons in the cord degenerate There is 
very little tendency to a proliferation of neuroghal tissue The 
peripheral nerv es may show degeneration, but the grey matter of the 
cord and the nerv e roots themselves arc not usually affected Changes 
characteristic of pernicious aniemia (sec p 48S) may be found m other 
parts of the body 

Clinical Findings Ihe patient is usually an adult of middle age, 
who complams of the gradual onset of peculiar feehngs in the legs or 
arms, such as numbness, pms and needles, burning or pains These 
sensations are frequently lirst felt in the toes or fingers, and later extend 
up the Imibs Shorji * lightning ” pains may also be felt m the hmbs, 
or a * giixlle sensation around the (ivink The legs gradually feel 
heavy and walking is an effort When the eyes are closed, or when 
the patient is m the dark, he may feci definitely unsteady Impotence 
IS the first symptom ni some coses Often the blood shows evidence of 
permcions anaania when the nervous symptoms appear, although it is^ 
rare for subacute combined degeneration to develop m a patient who 
has been ade<iuatdy treated for pernicious amcmia Itfany cases have, 
however been recorded in wluch no definite antcmia was detectable 
when the nenous sytnploins appeared An acute onset is more rare, 
w itli ftv tr, vomiting and diarrhoea, and pains m the back and kgs 
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On Examination : Spinal sensory system : Changes are usually 
first detected here. Anjeslhesia for pain, temperature and touch may 
be found in the pcripheiy' of the legs or arms in a stocking or glove area. 
Vibration sense disappears in the tibhe. The joint sense of the big toe 
is lost. The calf muscles may be unduly tender on pressure. On the 
trunk, segmental areas of anaesthesia may be detected. Spinal motor 
system : The muscles of tlie legs become weak and their tone increased, 
but in some cases there is a flaccid paresis. There may be wasting 
of tlie small muscles of the hands. The reflexes : The knee and 
ankle-jerks are usually exaggerated and ai» extensor plantar response 
b obtained. In the flaccid type of paresb the knee and ankle-jerks 
are sluggish, but the plantar response here b usually extensor. The 
abdominal reflexes are generally exaggerated. The spliincters become 
paralysed late in the dbeasc. Co-ordinatioii : Loss of postural sense 
gives rise to inco-ordination and Ilombeigbm. TJie gait : Tlib is 
ataxic. Trophic changes : CEdema of the subcutaneous tissues and 
bed sores are liable to develop in advanced eases. The cranial nerves : 
In some instances there is primary optic atrophy or optic ncuritb. 
Nystagmus may abo be present. Involvement of the cervical 
sympalhelic wiU give rise to ■enopblhalmos and constriction of the 
pupU, usually on one side, ileotallty : There may be a gradual 
lowering of the mental calibre of tlie patient. Tlie cerebro-sphial 
fluid : This b normal. Electrical reactions : There is usually no 
reaction of degeneration, but a gradual diminution of response to 
electrical stumdi occurs. General examination : The tongue is often 
smooth and shiny. The blood : CJianges typical of pernicious amcmia 
(see p. 4S8) are generally found in cases of some duration. The fractional 
test meal shows achylia gostrica, as in pernicious anxmia. The spleen 
may be palpable. During the course of the disease an irregular degree 
of fever may be noted. 

DiSeiential Diagnosis. In tbc early stages the s^'inploms and 
signs may be those of {>eriplicral neuritis, and the weakness of the 
. legs and stocking or glove anxsthesia may lead to a diagnosb of hysteria, 
The occurrence of an extensor plantar response, however, puts thb 
diagnosb out of court. When the posterior columns are chiefly affected, 
the case resembles one of tabes dorsalis, but this again is excluded by 
an extensor pbntar response, the achylia, and the normal ccrebro-sptnal 
'fluid. Involvement of the lateral columns of tlie cord causes the disease 
to resemble dbseminated sclerosb, Friedreich’s ataxia, amyotrophic 
lateral sclerosb, primary lateral sclerosis, or a cord tumour. The 
combination of evidence of a posterior and lateral column cord lesion, 
with achylia gastrica and a blood count resembling that of pernicious 
anxmia, enables the diagnosb of subacute combined degeneration to 
be made. 

Course and Complications. The disease usually pursues a gradually 
* progressive course. In some cases it may bo divided into three stages : 
first that of ataxic paraplegia; this b followed by spastic paraplegia 
with marked evidence of anaesthesia, and finally there is a flaccid 
paraplegia with loss of spluncter controL It is comparatively rare 
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for the disease to pursue a mpld course of a few uecks or montlis 
Complications include cjstitis, p^ehtis, pjeloncphntis and bed sores 
Prognosis Death usually occurs in 2 to 3 years from the onset of 
symptoms The outlook appears, however, to have been improved by . 
the hv er treatment and by iron therapy, as cases have now bcenTecorded 
in w hich the patient has been enabled to return to work, and such signs 
of orgaiuc nervous lesions as the extensor plantar response and sensory 
loss hav e disappeared The blood count also returns to normal 

Treatment The {}atient should be given 5 mils of a liver extract, 
such as llepatex or Ilcpastab, intramuscularly, daily untd he can 
walk, and subsequently an adequate maintenance Jose must be injected 
every 1 2 3 or 1 weeks {see p 490) The administration of Bland’s 
lull (pi! lem carhonatis BP) gr SO 1 1 d , for several months has also 
jiroduccd cMrcmelv good results in a series of cases showing no aniinif'i 

Friedreich’s Ataxia 

Spwal Itnxia) 

Definition A disease cliaracteriscd by ataxia, due to sclerosis of 
the posterior, spino cerebellar and pyramidal tracts of the cord There 
IS a fnnnhal or hereditarj tendency 

Etiology The cause is unknown but it may be due to a premature 
degeneration ( vbiotrophy) of certain nerve fibres PTtdtsposing causes 
1 Heredity The disease tends to occur m several members of a family, 
and at times m several generations of tlic same family 2 Age 
Usually between 5 and 15 yean , rarely it docs not develop until about 
the age of 80 8 Sex Doth sexes are equally atlcctcd 

Pathology Ihc spinal .cord may appear smaller than normal * 
There is atropliy of the nerve fibres of the following tracts The posterior 
columns, the vpmo cerebellar tracts of Gowers and Flechsig, and the 
direct and crossed pyTamidai tracts Clarke’s column is also affected 
Sclerosis results from a secondary overgrowth of neuroglial tissue 
The cliangcs are most marked in tlie lumbo'sacral part of the cord 
The cerebellum is usually normal sltliough some cellular degeneration 
may occur In some cases congenital pulmonary stenosis is also present 
Clinical Findings The onset is insidious The mother may notice 
a gradually dcvelojiing deformity of her child’s feet, or tliat there is 
dilbculty and clumsiness in walkmg The latter may be intensified 
m the dark 

On Lxaminatton The nervous disease case sheet described on 
p 281 can be filled in ns follows — 

Case Sheet 

{Pnedmeh's Afaxta) 

Age 5 to 15 Sex Male or female 

Cerebraiion The child may bo backward Speech blurred , 

Cranial Senes I Normal II Optic atrophy may occur III, IV 
and VI Lateral njstaginus may be present V (a) Motor Tremors 
of masticatory muscles may occur (6) bensory Nonnal 

VII{a) Motor TwitchingofthefacioJmusclesmayoccur (6)Sensory 
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Kotraal. VIII Normal. IX, Xatid XI Usually normal. XII Tremors 
of tongue may occur. 

Spinal Motor Nerves, (a) Power. There is weakness of tlie legs 
and, perhaps, of the arms. (6) Wasting. This may occur late in the 
weak muscles, (c) Tone. The affected muscles are usually flaccid, 
(d) Contractions. Contractures of tluj foot muscles result in pes cavus, 
hyperextension of the big toe and hammer toes. Kyphoscoliosis is also 
due to muscular action. Tremors of the head, neck and trunk are often 
seen and intention tremors of Uic hands and arms, so that there is 
difficulty in picking up fine objects. 

Spinal Sensory Nerves, (o) Cutaneous sensation : This is usually 
normal. It may be slightly blunted on the feet. (i>) Joint sense : 
This is often normal, but may be lost later in the big toe. (c) Ivm.Tsthctic 
sense : Often lost later, (d) Muscle and tendon sense t This may he 
normal or lost in the legs, (e) Nerve sensation : Tliis is usually 
normal. (/) Stercognostic sense: Usually normal, (g) Vibration 
sense: This may be lost over tlie tibia:, (/j) Subjective; There ore 
usually no pains. 

The Reflexes, (a) Superficial. 1. Conjunctival and corneal : 
Normal. 2. Palatal: Normal. 3. Pliaiyngcal ; Normal. 4, 5 and' 

6. Epigastric, abdominal and cremasteric arc lost late in the dbeasc. 

7. Plantar : E.\tcnsor. (b) Deep. 1. Ihipjl : Kcaction sluggish to 
light and accommodation. 3. Jaw>jerk : Not present. 3, 4 and j. 
Uiceps, triceps and supinator jerks may be absent. C and 7. Kuec-jetk 
and unklc'jcrk : Lost, (c) Visceral. Normal. 

^ Ca-ordi«an‘on. There Is often ineo-ordination of the arms and legs, 

Ilombcrgism may not be present. . 

Trophic Changes. Bed sores may occur in the terminal stages. 
Gail : Reeling. The patient stands on a wide base. Static ataxia is 
often seen, tlic patient swaying when he is standing still. Electrical 
retwtions ? Normal. Lumhar puncture .* Fluid nOTmal. 

Differeotial Diagnosis. Juvenile tabes is excluded by the familial 
incidence, foot deformity, extensor plantar response and absence of 
pupillary changes in Friedreich's disease. In disseminated sclerosis 
the knee-jerks are exaggerated, and the age incidence is usually later. 
In Marie’s hereditary ataxia the onset again is later, tlie knee-jerks 
are ex.aggcraled, and there are no delormities ol the feet. 

Course and Complications. The course is usually slowly progressive, 
the patient eventually being confined to bed. 

Prognosis. In some cases the disease is arrested, and frequently 
the patient may live for over SO years from the onset. 

Treatment. Tiiere is no known cure. The limbs sitould be massaged 
and iralking exercises encouraged. Special boots arc usually required. 

SpinO'Cexebellax Ataxia 

{Marie's Uereditan/ Cerebellar Alaxia) * 

This disease resembles in many*xcs|>ects Friedreich’s ataxia. Tlie 
onset is usually later, generaUy after the age of 20 years. "It shows 
both a hereditarj’ and a familial incidence. There may be some 
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degeneration of cells in the ccnsbellum, but the chief lesion is m the 
spino cerebellar tracts of the cord, especially in the dorsal cerebellar 
tract of Flechsig The gait is of a reeling character, there is inco 
ortlination of the legs and later ot tlic arms Ihc speech is slurred, 
and optic atrophy and nystagmus may be present The knee jerks 
arc usually exaggerated The disease differs from Pnedreich’s ataxia 
in several points such us the absence of deformity of the feet or of 
kj’jjhobcoIioMS the presence ofnMiscularh>i»rlomaand the exaggerated 
kmc jerks Ojjtio ntropliN is more cointmm tlim it is in Incdrcich’s 
ataxia Another tjpe of spino cerebclhr atnxia is known ns Sanger 
Bro cn s ataxia. Tins also resembles rnedreieJi’s ataxia The chief 
distinguishing points of Singer Urown’s ataxia are Optic atrophy is 
generally present, there is no nystagmus and the plantar rcllexcs are 
llexor It also usually develops at a later date tlian does Friedreich’s 
ataxia 


Peroneal Muscular Atrophy 

(Cliarcot Mane Tooth Ttfpe oj Muscular Atrophy Progressite 
Neural Muscular Atrophy) 

Definition- A disease characterised by wasting of tlie small muscles 
of the feet and hands, and the muscles of the distal parts of the 
extreimties associated witli lesions m the central nervous system 

Etiology The cause is unknown Eredisposxng causes. 1 There 
IS a familial tendency and it appears to be transmitted by females 
i Betwetn 5 and 10 \cirb or m cirU adult life J hex Males 

prtdomin itc blightK 

Pathology Degeneration of the anterior horn cells occurs in the 
sacral lower cervical and upper thoracic regions of the cord Dcgencra* 
tion may also be present in the cells of Clarkes column and in the 
posterior and postcro lateral columns of the cord The motor nerves 
supplying the affected muscles atrophy, and fibrosis occurs m the 
wasted muscles 

Chrucal Findings Tiie disease starts gradually, the patient 
experiencing dilRculty m walking is the feet tend to drop and become 
inverted A condition of bilateral talipes equmo varus thus develops 
Later as tlie muscles in the legs are affects, there is greater difficulty 
m w allung After a few y cars wasting is noticed in the intrinsic muscles 
of the hands with tremors, and the muscles of the forearms are subse 
quentiy affected 

On Examination During Oie active stages of tlie disease, fibnlJary 
twitrhings arc seen m the muscles which are wasting Contractures 
tend to occur so that the feet are clubiied and the hands clawed 
The thighs are not affected, except Uiat m some cases there may be 
muscle casting just above tJic knees , the upper ann trunk, neck and 
face muscles arc unaffected The limbs assume the sliape of a bottle 
with the neck downwards The knee jerks are brisk, but the ankle 
jerks are lost The superficial reflexes arc present, but the plantar 
response is sluggish or difficult to obtain owuig to the contractures 
Sensation may be normal or there may be varying degrees of loss of 
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cutaneous sensation over the lower parts of, the arms and legs. 
Vibration, muscle and joint sense may also be abolished. A reaction 
of degeneration is usually present in the affected muscles. 

Differential Diagnosis. The disease cannot be distinguished with 
certainty in the early stages from progressive muscular atropiiy, which 
may start in the feet. Later, Imwever, the clmracteristic distribution 
of the muscular atrophy establishes the diagnosis. In peripheral 
neuritis the onset is more acute and the sensory changes ore more 
marked. In the distal type of myopathy of Gowers and Spiller (see 
p. GOO) there are no sensory clianges and fibrillation is not present. 
Claw hand and talipes cquino-varus also occur in progressive hj-per- 
tropliic neuritis (Dej’crine-Solta’s disease), but here acute pains occur 
in the arms and legs, and the peripheral nerves arc thickened and 
palpable. 

Course and Complications. The course is usually slowly progressive 
over several years, but arrest of the disease tlxen occurs, as shown by 
the absence of fibrillary twitcJiing. 

Prognosis. The disease is not fatal, but the affected muscles do 
not recover, although an improvement of function often occurs, due to 
the formation of fibtous tissue. 

Treatment. The muscles should be massaged. Operations arc 
eontra>iudicatcd, but light splints should be worn to help to prevent 
and correct deformities. 

Progressive Spinal Muscular Atrophy of Infants 
OVerdnig-Uoffmann Disease) 

Definition. A disease of infants cliaractcrised by progressive 
weakness of muscles, due to degeneration of their motor neurones. 

Etiology.-' The cause is unknown. Predisposing causes: 1. The 
disease may occur in several members of a family. 2. Age : The 
onset is usually shortly after birth. 9. Sex : Dotii sexes ure aticcted. 

Pathology. There is degeneration of the anterior iiorn cells in the 
cord supplying the muscles involved, with subsequent degeneration 
of the anterior nerve roots. There may also be degenerative changes 
in the bulbar nuclei, in the jx>stcrior columns uud the pyramidal tracts. 
Tlie ullccted muscles are atrophied. 

Clinical Findings. Tltc weakness of tiie muscles is usually noticed 
within 2 montiis of birth, or it may not show itself until towards the 
end of the first year. The muscles arc flabby, but the nutrition of 
the infant is generally good. The muscles first affected are those of 
the trunk and pelvic girdle, the limb muscles proximal to the trunk 
ore subsequently involved, and later the neck muscles ; in a tcrininai 
stage the muscles supplied by the bulbar nuclei may atrophy. The 
infant lacks pouer to support itself and move os a normal cltild, aud 
if it survives cannot walk at Uic normal age. Fibrillary twitcUings are 
not usually seen in the affected muscles. There is loss of both 
superficial and deep reflexes. Sensory changes arc sometinics detected. 

Dificrcntial Diagnosis. Wlien the disease is present at birth it 
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closely resembles amyotonia congcauta (sec p COl) In the latter, 
however, there is a tendency towards recovery 

Course and Complications Tlie disease is usually rapidlv 
progfLSsne Pulmonary complications such as bronchitis or bronclio 
pneumonia may develop 

Prognosis The disease is fatal m the course of a few weeks or 
months 

Treatment There is no known treatment 

THE SPINAL NERVES 
Neuralgia of the Spmal Ncr\e3 

Definition Pam along the course of a nerve, not associated witli 
a dctccUble organic lesion 

Etiology There is little distinction between neuralgia and slight 
degrees of neuritis and both arc probably due to similar causes Tht.e 
include mOammation of the nerve sheatli or sensory ganglion, anaimia, 
caehe:iia and toxic substances sucli as alcohol and lead Bacterial and 
protozoal infections may also be associated with neuralgia, as in 
influenza syplulis and malana UeOex neuralgia may occur in 
association with lesions of such organs os the heart kidneys, ovaries, 
etc Exposure to cold may also produce an attack Preduposxng 
causes 1 Age Usually adults 2 Sex Females predominate 

Clinical Findings The patient complains of pain m the course of 
u spmal nmc It often occurs in paroxysms and lua} tend to recur 
daily at about the same time 

On Examination Tenderness may be found at certam points on 
the course of a ticrve or tlie skm may be hypcrasthetio oset the area 
supplied by tJie nerve Certam loneties will be mentioned Ceivico 
occipital licuralgia Pam occurs m the region of the great occipital 
ner\e over the back of the head The skm may be \ery sensitive to 
tlic touch Brachial neuralgia The pain is situated in sucli sites as 
the outer part of the shoulder m the area of the circumflex nerve, in 
the upiKr arm or forearm or in Hic region of tl e median or ulnar nerves 
Intercostal neuralgia Tlie pam is located to an intercostal space, and 
tender spots may be found at the sites of emergence of the lateral or 
anterior cutaneous branches (see 1 ig 2Ja) Crural neuralgia The pain 
occurs along the front and inner aspect of the thigh (<iee p 430) Sciatic 
neuralgia Here the pam is felt m the region of the great sciatic nerve 
or its terminal divisions (see p 430) CoccyJi/ma Tlic jjain js related 
to the cocc>geal plexus and is felt in the region of the coccyx Plantar 
neuralgia Hus may be associated witli gonorrheea* 

Differential Diagnosis Every endeavour should be made to exclude 
a true neuritis especially that due to pressure by a tumour or cnlaiged 
glands (see Neuritis p ii t) There arc no muscular signs, and usually 
no loss of sensation in neuralgia 

Course and Complications The course is often prolonged, and tiicre 
IS a tendency to recurrence 

TreatmcnL Tlie patient should be thoroughly examined to exclude 
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any general cause of ill-hcalth, such as anaunia or chronic infection. 
Local treatment, in tlie form of heat, is of great value. This may be 
applied by hot bottles or by diathermy. A sedative mixture eon* 
tabling : Tnc. gelseraii m. 10, sod. bicarb. _gr. 15, sod. salicyl. gr. 5, 
sod- brom. gr. 10, sjt. aurant. m. 20, aquam ad fl. oz. FI. oz. i 
ex aqua t.d.s. ^\ill often afford relief. Other sedatives, such as aspirin 
gr. 10 to 15, may be used to afford relief, or to secure sleep. Opium 
preparations should not be prescribed for fear of establishing a liabit. 

Heircs Zoster 

{Shingles. Zona. T^aJtfidicuIo-^anglionie Syndrome) 

Definition. A painful condition associated witli a cutaneous 
eruption and inflammation of the posterior nerve root ganglia. 

Etiology. The cause is probably a virus. The so-called symptomatic 
zosters ate examples of the virus infection being associated with certain 
diseases such as ccrcbro-spinal menmgitis, myeUtis, subarachnoid 
hemorrhage, spinal carcinoum, or treatment uitli bismuth, arsenic or 
gold. In some cases herpes zoster is associated witli varicella, the latter 
disease occurring In a person who is in contact nith a patrent suffering 
from herpes. It may also occur in epidemics. ;Vn attack of varicella 
docs not afford protection against herpes. 

Pathology. There is infiaimnation of one or more posterior root 
ganglia. The ganglion swells and there is lymphocytic infiltration. 
The virus can be recovered from the vesicles, but liow it reaches the 
ganglia is not knou-n. 

Clinical Findings. The patient first complains of pain in the region 
of a spinal nerve, usually in the cliest or trunk, but at times along a 
limb. In the course of 1 or 2 days the cutaneous eruption appears. 
This consists of vesicles containing clear fluid on a red background. 
The temperature is sometimes raised to 09® or 100® F. for a few days at 
the onset. The ccrebro-spinal fluid may show an excess of globulin 
and of lymphocytes. Certain clinical varieties are described, such as 
zoster universalis (nhich may be confused with varicella), ophthalmic 
zoster, geniculate zoster, and glossopharyngeal and vag.il zosters. 

Differential Diagnosis. In the early stages the pain may be mistaken 
for that of pleurisy or ncuiitis. The appearance of the eruption 
establishes the diagnosis. Herpes febnlis, uhich occurs in such condi- 
tions as the common cold and lobar pneumonia, docs not follow a ticri'c 
distribution and attacks are liable to recur. The causative virus also 
differs from that of herpes zoster and it produces encephalitis when 
injected into rabbits. • 

Course and ComplicaUons. The vesicles dry up in about a week, 
leaving permanent scars. Severe neuralgia may occur as a 
complication. Loner motor neurone paresis involving the affected or 
.adjacent segments is an occasional complication. Immunity is conferred 
by one attack. 

Prognosis. This is good, but in elderly people the post-berpetic 
peuralgia may be very intractable, causing insomnia. 

Treatment. The skin lesion should bo kept dry, a powder of talc 
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aud zuic oxide being npphed, or, as is often more comcnient, a gauze 
and collodion dressing An intramuscular injection of Pitmtrin (ext 
pit liq IlP)linil repeated t»wccin48 hours, ninj cut short in attack 
ind prt\cnt tlic subsequent ajqiearince of ncnnlgn Pam is relieved 
b> such drugs as ispirm gr 10 tds and by ultra violet light Tor 
post hcr|ietic neuralgia treatment vviUi X rays to tlie affected region 
of the spine or viith ionisation or diathcrinj should be tried and a 
scihtive such is Luminal (phenobarbitoimm B P ), gr 4 to 1, taken 
at lu^ht In very intractable cases clionlotomv , or alternatively 
division of the posterior nerve toot between the affected ganglion and 
the cord together with the roots immeduitcly above and below may 
lx? advised In some tises Iionevcr these opcritions fid to relieve 
the pain • 

Radiculitis 

Definition Inflammation or degeneration of the spinal nerve roots 

Etiology Radiculitis may be due to disease of the vertebra;, such 
as canes or spondylitis, to meningitis due to syplnhs or tuberculosis, 
to trauma usutdly produced by traction on a hmb, or to the pressure 
of a cen ical rib 

Clinical Findings llic {xitient complains of pain, ivliicli is often 
paroxysmal It is usually located to a band area around the trunk or 
along an arm or leg 

Oh Ei-avnjiaiion Hyperastbcsia is generally present in tlic early 
stages over the site of the pam In long standing cases tlie painful 
area may become anaesthetic Bone vibration sense may also be lost 
m the alfected part ^fuscular wostmg occurs m the groups of muscles 
supplied by the affected nerve roots The ccrcbro spinal fluid may show 
an excess of lymphocytes 

Treatment Tins is as for neuritis (see p 4J5) If the Wassermann 
reaction is positive a full course of anti syphilitic treatment should be 
given (see p 388) 


NeuiiUs 

Definition, Inflammation or degeneration of a nerve. 

Etiology Localised neuritis may be due to various cadscs, such 
as 1 Iramna 2 Compression by a tumour or enlarged glands 
3 Fibrositis, mvolvmg tlie nerve sheath 4 loxins derived from 
micro organisms, and possibly from the intestme 5 Division of tlie 
nerve results m degenemtion Cold is a predisposing cause Jfultiple 
neuritis is separately considered (see p 429) 

' Pathology In interstitial neuritis inflammatory changes occur in 
the connective tissue between tlie nerve fibres In pressure or section 
neuritis there is degeneration of the nerve sheath and axis cylinders 

Clinical Fmdmgs Tiie ciuiicol flmltogs vary in different eases 
accordmg to which function of the peripheral nerve is chiefly affected, 
and also according to tlie nature of the lesion Thus the symptoms 
may be cbiclly motor, sensory cw trophic, but these arc usually com 
bincd If the nerve is irritated, os m fibrositic infiltration, the chief 
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clinical featxire is pain of a varying degree. Pain of a burning 
character is known as ** causalgia.** The muscles supplied by the 
nerve are tender, and often cramps, or painful muscular contractions, 
occur when the limb is at rest. The deep reflexes are often exaggerated, 
^Vhen there is more definite compression neuritis there is muscular 
wasting of an atrophic type with weakness. The muscles arc ako 
tender and tliere is alteration of cutaneous sensibility. Pain arid 
temperature sensations are abolished over the central part of the affected 
area, but around this there is a lonc in which touch sensation is absent, 
but pain is felt more acutely tlian normal. There is usually no reaction 
of degeneration. If the nerve is coihpletely severed the muscles 
supplied are paralysed, flaccid and wasted, and the reaction of degenera- 
tion is present. The deep reflexes ore lost. The muscles are not 
tender, and there is complete loss of cutaneous sensation, Tropliic 
changes mclude dryness and smoothness of the skin ; a localised sweating 
and keratosis may occur. Tlicrc may also be redness or blueness or 
ulceration of the skin. In brachial neuritis pain, numbness or tingling 
may be felt above the clavicle, in the axilla, ami or hand. In ulnar 
neuritis pain occurs in the arm or forearm on the inner side. The 
nerve is tender on pressure at the elbow. Sensation may be blunted 
over the inner part of the hand and the inner one and a half fingers. 
In median neuritis a severe burning pain (causolgia) may be felt in 
the palm of the hand, with alteration of sensation in the outer prut of 
the hand and outer three and a half digits. 

Treatment. During Uie acute stage the patient should rest in bed, 
the arm being -supported on a pillow. A liniment of 1 port of liii. 
Bconit., 2 parts of tin. belladou. and 8 parts of hn. cblorof. (B.P.C.) 
should be applied daily to the arm, wliich is then covered with cotton- 
wool. Electrical treatment is best avoided dxu-ing the acute stages. 
Sleep may be secured by the use of hj'pnotics, sucJi as Medinal (barbi- 
tonum sol. B.P.) gr. 5 to 10, and a mixture containing aspirin, such as 
Acid, acetyl. s.alicyL gr. 10, polv. trag. co. gr. 10, sp, chlorof. ra. 7, aq. 
can dest. (B.P.C.) ad 11. oz. 1, should b« given t.d.s. After the acute 
stage has subsided light massage should be applied to the arm, and if 
adhesions have formed in the shoulder joint, they will probably disapliear 
as the arm is used. A search for a septic focus in the mouth, nasq- 
pharjTix, alimentary or renal tracts should also be made, and, if found, 
eliminated. 

Sferalgia'parscsthetica is described on p. 137. 

Sdatica 

DefinlUon. Three conditions are commonly included by the term 
sciatica. 1. Interstitial neuritis of the sciatic nerve. 2. Sjuiiptomatic 
sciatica in which the nerve is involved by compression or by extension * 
of an inflainiiiatorj* process. 3. Pain referred along the sciatic nerve 
which itself is not involved in any pathological process- 

Etiology. Interstitiaf neuritis k doe to some toxi-infective condition 
such as focal sepsis, rheumatism, alcoholism, diabetes mellitus, sj-pliiJis, 
etc. Sjmptoroatic sciatica is commonly due to fibrositis spreading 
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from adjacent muscles and fasci'c to mvohe the slicatli of the sciatic 
ncr\e Other causes mclude spinal cord tumour, prolapsed inter* 
\erlebral disc, "x pehic tumour, etc It docs not follow that osteo 
arthritis of the spine, as rc> ealed by X ray examination, is necessanlj 
tlie cause of sciatica m an individual case Pam may be referred 
refiexly along a healthy sciatic ncr\e from ostco-artliritis of the hip, 
sacro iliac strain etc Predisposing^ causes 1 Age Usu dij o\er 
20 j cars 2 Sex "Males predomuiate 3 Strain of the muscles of the 
back 4 Chill, as by sitting on Mct griss 

Pathology With interstitial ncuiitis there is milammation affecting 
the sheath of the nerae and the connective tissue between the nerae 
fibrils Fluid may accumulate m tlic sheath 

Clinical Fmdings In the common type, which is secondary to 
fibrositis of the lumbar and gluteal muscles, the onset is usually insidious 
Tlu patient is an adult who gives a history of stroimng his back, as by 
digging or by lifting Pam and stiffness are felt across the small of the 
back Tlie patient may pay no attention to it and strain his back still 
further Indications Uiat the uiflammation has spread to the sheath 
of the sciatic nerve arc afforded later, perhaps after 1 or 2 months 
There is a saisation of numbness or tingling, often felt m tlic heel when 
the foot IS first put to the ground after resting Tins may quickly pass 
on and recur from tunc to time Further, on sittuig a sensation of 
numbness may be felt m the bade of Uic thigh or m the leg, as if the leg 
has * gone to sleep Later, pain may be experienced cither in the back 
of the thigh or in the leg This may also be transient and not give rise 
to any anxiety If the disease progresses the pam becomes more acute 
and more persistent The patient finds that he cannot sit on any 
ordinary chair with comfort, the weight is put on the sound side and a 
soft cushion IS welcomed On lyiog he is usually free from pam, hut 
twitching or cramps may occur in tlic calf muscles and disturb sleep 
Later, the pam may be more acute and disturb sleep The patient then 
usually prefers to he on his back, with the hip and knee flexed and the 
ankle plantar dexed It is very difCcuIC for him to turn over on his 
face owing to pam If he lies on his side, it is usually on the affected 
side because lying on the sound side causes a drag m the gluteal region 
on the affected side Walking now becomes difficult, the lup and knee 
are kept slightly flexed and the heel is not put to the ground Tlie 
pam m sciatica can be very acute, of a deep seated burning and boring 
nature, causmg considerable exhaustion 

On Examination In a developed case definite signs are present. 
i>pmal motor system The affected leg (a) Power This is usually 
normal but some weakness of the knee flexors or leg muscles may 
develop later (I>) Tone There is floccidity of tlie affected muscles 
(c) Masting Ihis is often present m the calf and thigh and the gluteal 
fold is niucli dmimishcd (d) Contractions Fibrillation and cramp 
may occur m the calf muscles 

Spinal sensory system: Complete anicsthcsui is rarely found, but 
Uicre may be blunting of sensation on Uie dorsum or side of the foot or 
on tlic outer side of the leg Tender points may be found along tlie 
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course of the sciatic nerve in tlie back of the thigh, 'or in the calf. There 
is pain on stretching the sciatic nerve, when tlie hip is flexed with the 
knee extended {Lasagne’s sign). There is no pain on abducting or 
externally rotating the hip, with the knee flexed. 

TheReJlcxes. The knee-jerk is normal or exaggerated. The ankle-jerk 
is often diminished or lost. The phantar reflex is normal or absent. 

Examination of the back, with the patient lying prone on a cushion 
placed under the lo\\er part of tlie abdomen, often reveals the presence 
of fibrous nodules in the lumbar and gluteal muscles. These are tender 
on pressure. In cases due to a pelvic tumour, rectal examination may 
reveal the cause, and this should be carried out in every case of sciatica. 
A sarcoma of tlie ilium may be obvious on external examination of the 
back. /Vn X-ray examination should always be made of the spine and 
pelvis, including the hip joint, as in this way arthritis may be detected. 
The urine should also always be tested for glucose. Bilateral sciatica 
is very suggestive of a pelvic tumour, but it may occur in diabetic or in 
flbrositic sciatica. In some cases fibrositlc sciatica has on acute onset. 
Sicard distinguishes certain tj'pcs of sciatica according to the position 
of the lesion. Special names are applied which are os follows : Neuro- 
dociiis, here the lesion is situated in the intervertebral bony canal. 
RadicuUlh, tlie lesion affects the posterior nerve root within the theca. 
Funiadilis, tlie lesion is between tlie posterior root ganglion and the 
plexus. Plexitis, the lesion is situated in the nerve plexus. TrunkuUiis, 
the main nerve trunk is affected. Neuritis, the lesion is situated 
peripheral to the nerve trunk. 

Clinically, a high sciatica implies a ncurodocitis and funiculitis, a 
middle sciatica a plexitis, a lesion as low down us the popliteal space 
a trunkulitis and neuritis, and in a low sciatica the lesion is below the 
popliteal space. ■ In radiculitis there is usually an excess of lymphocytes 
m the ccrcbro-spinal Iluid, but tius is not the case in fumculitis. 

Differential Diagnosis. Neuralgia may affect the sciatic nerva 
The symptoms are not usually so severe as in sciatic neuritis, and 
objective signs, such as alteration of sensation, loss of the ankle-jerk 
and muscular wasting are not generally present. In arthritis of the 
hip there is some limltatiou of movement of the joint and the X-ray 
findings are usually diagnostic. Prolapse of an intervertebral disc is 
considered on p. 428. 

Course and Complications. Fibrositlc sciatica usually pursues a 
prolonged course lasting several months or 1 or 2 years, but the 
ultimate tendency is to recovery. Recurrences undoubtedly occur in 
the same leg. After a severe attack the sciatic nerve remains a weak 
spot in the body, and any violent strain may provoke another attack. 
Permanent muscular wasting and dinunution of the ankle-jerk are 
liable to remain. The couree in pressure sciatica' is progressive unless 
the cause is removed. 

Prognosis. The outlook is good in fibrositic sciatica, but in pressure 
sciatica tl\e prognosis is generally urrfavourable, unl^ it is due to a 
simple tumour, which can be removed. 

Treatment. The sooner the patient takes to his bed the sooner a 
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hbrositic sciatica ^\lll be cured Constipation must be adequately 
treated (see p 02) It is often unsuspected by tlie patient, although 
actually present, and in some cases treatment by regular doses of 
magnesium sulplntc, gr GO mane, is sidlicicnt to effect a cure Ihe 
teeth should be X r i\ cd and if any apical infection is present it should 
be treated Tlie blood Wassermann reaction should be cletermintd, nnil 
if posibv e a course of poUssiuin iodide and mercury should be giv en (see 
p 38S) If diabetes meUitus is found, it will be necessary to admimstcr 
insubn and a correct diet (see p C31) Local treatment consists in the 
application of heat to the leg, cither by hot bottles, or preferably by 
diathermy If fihrositic nodules are found in the gluteal muscles they 
should be massaged daily and in this way they can be dispersed No 
violent massage or ner%e stretching should be employed, os this only 
does harm and aggra\atcs the sciatica In tlic initial acute stages, if 
tlie pain is very severe and prevents sleep, an injection of morphm 
sulph gr } into the back of the thigh often produces a good and lasting 
effect Tins should not be repeated on more than one occasion, for fear 
of establishing a habit Other analgesics such as aspirin gr. 10 to 15 
noctc wiU usually secure sleep Acupuncture of the nerve sheath is 
rarely required or beneficial, and is not recommended High sciatica 
may be treated by epidural injections if other measures fad These 
consist in tlie injection tliroiigh the sacro-coccygeal foromui of 20 mils 
of 1% Novocain -(ptocam liydrochlor IIP) solution and 00 mds of 
normal saline The patient should he down for a day or so after the 
injection Cues associated with spinal artliritis arc sometimes bcnciltcd 
by manipulation 

Prolapsed Intervertebral Disc 

(I/cruiateJ Xuclcus Pulppsus) 

Definition Uackwarcl displacement of portions of an intervertebral 
disc 

Etiology Since lOJl interest has been mercasmgly directed to a 
conditiou of bickwurd displacunent of a ruptured intervertebral disc 
A history of tniuma to the back is given ni about 80% of eases It is 
claimed to be the cause of scjatit pain in about 3% of all cases diagnosed 
as sciatica 

Pathology There is rupUirc of the annulus librosus of a disc and 
extrusion ot the nucleus pulposus On rupture poi'tions protrude into 
the spinal caiuil and may c.iuse pressure on a nerve root Tlie discs 
most frctiuentlv affected lie between L t and S or L 5 and S 1 v ertebr® 
Less frcqiienlfv the lesion occurs m the cervical or thoracic region 

Clinical Findings The patient is usually an adult about the age of 
40 who complains of recurring attacks of pam m the lower part of the 
back, followed by intractable jiain m the buttock iiosterior jiart of the 
thigh and postero-latcral region of the calf Imghng or pricking 
sensations may be felt on the outer side of tlie foot. On J^ammaUon 
There is usually rigidity of tlie lumbar spine with scoliosis and absence 
of the norm il lordotic curve Tenderness may be elicited over Lt or 5 
spines and over tlie sciatic ntrv t »i the tlngJi 1 here is pain on stretching 
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the sciatic nerve. The ankle-jeric is absent in about o0% of cases and 
there may be diminution of cutaneous sensation on the outer side of 
the foot. The cerebro-spinal fluid contains a slight excess of protein 
in abont two-thirds of the cases. These symptoms and signs are very 
suggestiv'e of a prolapsed disc, and injection of 5 mils of Lipiodol or 
JCeo-HytlrioI (ol. iodisat. B.P.Add.) between L3 and 4 vertebras may 
reveal a deformity of the dural sac shadow. Lipiodol should only be 
injected in carefully selected cases in which an ojicration will be per- 
formed if the diagnosis is conflrined. 

Treatment. Doubtless many cases recover with the usual treatment 
of sciatica, rest in bed and warmth. If, however, the coudition proves 
intractable the protruding portions of tlie disc may be removed by 
laminectomy. In some cases the relief of pain is dramatic, in others tlic 
post-ojierativc convalescence is slow and the results may be very un* 
satisfactoiy. Post-oix:rative complications arc not unknown, prc\ enting 
the patient from returning to work, and deaths have occurred from 
wound or bladder sepsis directly resulting from the operation. 


hlultiple Neuritis 

[Polyneuritis. Peripheral Neuritis) 

Definition* Inflammation or degeneration of several peripheral 
nerves. 

Etiology. The causes, which arc varied, may be grouped as follows : 
1. Exogenous chemical substances, such as alcohol, arsenic, lead, 
mercury, copper, phosphorus, silver, ether, carbon-monoxide, borbitonc, 
etc. 2. Toxins of micro-organisms, os in diphtheria, enteric fever, 
inllucnza, gonorrhoea, sy'philis, nialnria, leprosy and tuberculosis. 

Dciicicncy diseases, such as beri-beri or lack of the vitamin B complex. 
4. .McUbulic disturbances, as in diabetes mellitus, gout, nn.'cmia, and 
carcinoma. 5. Acute infective or toxic polyneiintis is thouglit to be 
caused by an unknown toxin or virus. Predisposing causes: 1 . Age : 
Usually 20 to 40, but children lire affected in diphtheria. 2 . Sex : 
Equal incidence. 3. Cold and exposure may predispose. In some cases 
no cause is discovcreil. 

pathology. Tliere is parenchymatous degeneration of the peripheraf 
nerves, usuidly in their distal parts. TJic toxin is probably carried by 
tlic blood stream, and appears to have a special affinity for certain 
ners’cs, and in some coses for certain nerve fibres in the ncivcs. Thus 
in lead poisoning the motor fibres supplying certain arm muscles are 
especially liable to be affected (see p. 733). 

Clinical Findings. The onset is usually insidious wiUi prodromal 
symptoms. Thus the patient may complain of numbness, UngUng or 
pains in the legs or of cramps in the calves. The feet or legs may feel 
hot or cold. V^arious clinical types of neuritis exist, according to the 
toxie agent. Thus in lead neuritis (see p. 738) the motor nerve fibres 
arc affected usually in the arms, but sometimes in the legs or clsewlicre. 
Both arms or legs are involved, the distribution of the lesion being 
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symmetrical The motor lesions are of the lower neurone type, there 
being a flaccid paralysis of certain muscles, with wastmg and loss of 
the deep reflexes A reaction of degeneration may be obtained Often 
a mixed type of neuritis is present, with motor, sensory and possibly 
trophic changes Thus in alcoholic neuritis (see p 7 13) the legs arc 
chiefly affected There is pain m the calves or feet witli muscular 
tenderness Sensory changes may be present %nth a stocking area of 
distribution Hypenesthesia or nn'csthcsia of the foot and lower part 
of the legs may be found In tlie early stages the knee-jerks may he 
exaggerated but later th^ arc lost In diabetic neuritis trophic changes 
may be seen such os a perforating ulcer or gangrene of a toe Other 
trophic changes found in diKcrent types of neuritis include vasoniotoi* 
disturbances, such as redness of the skin, a smooth glossy skin, absence 
of hair, increased sweating, cedema, bnttlcncss of the nails and kerato 
dcrmia Acldorlijdria is present in some cases of multiple neuritis 
In acute infectne polyneuritis tlicrc is a rapidly spreading paralysis 
mvoUmg the legs, arms and trunk. The \ II cranial nerve may also 
he affected Ihcre is m addition constitutional disturbance as shown 
b> the rise of temperature The GwiIIain Barr^ syndrome is clnrac 
tensed by a diffuse polyneuritis, tlic ccrcbro spinal fluid contains an 
c\ccss of annunin liut no cells lever may or may not be present and 
the patient almost always recovers completely 

DilTcrentiaf Diagnosis In the motor variety of peripheral neuritis 
other causes of weakness and wasting of muscles must be considered 
The syTTimetncal distribution of a lower motor neurone lesion is chorac 
tcnstic of penpheral neuritis In anterior poliomyelitis (see p 407} the 
illness IS acute and special groups of muscles Are picked out. The 
temperature is also usually rais^ In acute myelitis the paralysis 
involves the lower juirt of the body to a certain level , tlie s^uictci^ 
arc usually affected, which is not the case m penpheral neuritis, end 
sensory changes extend up to a deflmte segmental level Landry s 
paralysis closely resembles acute infective polyneuritis (see p UO) 
When ataxia and pains in the limbs are prominent features, tabes 
dorsalis may be suggested In the latter, the anesthetic patches on tlie 
trunk and nose, the pupil changes and the examination of the ccrcbro 
spinal fluid arc diagnostic (sec p 390) The trophic type may suggest 
llaynauds disease, erythromelalgia acrocyanosis or synngoiuyelm (see 
pp m, 273, 415} There arc usually some motor changes present as 
well in peripheral neuritis and the stocking and glove distribution of 
sensory changes is suggestive of penpheral neuritis 

Course and Complications Tlie course is usually clironic, tlic 
symptoms lasting several montlis In acute infective jiolyneufitis tlic 
course is, liovvever, more rapid Mental cliangcs, sucli as Korsakow s 
psycliosis (seep 713) arc especially liable to occur ui association viiUi 
alcoholic neuritis ISlyocardial degeneration may also be present, 
particularly in diphUicntic neuritis and in ben ben J’ermanent 
conlncture of the antagonistic muscles may ensue 

Prognosis. This is improved when the diagnosis is made early 
and the cause removed at once Li acute infective polyneuritis the 
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outlook is always grave, and deatU may, rapidly result from resjnratory 
or cardiac failure. 

Treatment The patient should be put to bed and the affected 
limbs rested. The cause of the neuritis should, if possible, be removed. 
Contracture of the unaffected muscles must be prevented by the use of 
light celluloid splints to keep tire affected muscles from being over- 
stretched. Hot fomentations are useful in relieving pain. In addition 
it may be necessary' to pve analgesic drugs such as aspirin or phenazone 
gr. 10 t.d.s. Special treatment is required for tlie neuritis due to lead 
(see p. 739) and diphtheria (see p- 542). Treatment with vitainiu 
is of little, if any', value in alcoholic neuritis.. Electrical treatment by 
diatliemiy is of value in some cases for tJie relief of pain. As the pain 
subsides the muscles should be gently massaged. 


Tumours of Nerves 

Etiology. The cause is unknown. 

Pathology. The tumour may be a neuroma or a fibi-o-neuroma, 
usually the latter. Single or multiple tumours may be met with. 
The true neuroma consists of nerve ganglion cells or neive fibres, and 
occurs in the sympathetic system. The fibromeuroma is composed 
chiefly of connective tissue, and is attached to nerve trunks, When 
appealing on cutaneous ner%'es they are known as molluscum fibrosum, 
and if in addition there is pigmentation of the skin they constitute von 
Recklinghausen’s disease. 

Clinical Findings. Nerve tumours may give rise to no symptoms. 
If attoclied to the posterior nerve toots, they may cause pain, or 
muscular weakness if they arise from the anterior nerve roots. When 
situated under the skin they are usually tender to pressure (tuberculosa 
dolorosa). 

Treatment. K the tumour is causing symptoms and is accessible, 
it should be removed surgically. 


The .Cervical Plexus and its Branches 

Anatomy. The cervical plexus is formed from the anterior primary 
divisions of the first four cervical nerves. 

, The Phseuc Neivc 

Anatomy. The phrenic Tierve is formed from C. 3, C. 4 and C. 5 
nerves, chiefly from C. 4. It passes down the neck over the scalenus 
auticus muscle, and after traversing the thorax supplies the diaphragm. 

Etiology of Lesions. Lesions may be due to :> Z. Trauma, such os 
a wound in tlie neck. 2, Pressure, as by arthritis or fracture of the 
spine, enlarged glands, a mediastinal tumour or abscess, or a pericardia] 
effusion. 3. Nervous diseases, such as spinal meningitis, poliomyelitis, 
hauuorrhage of the cord, Landry’s paralysis, or neuritis. 4. Avulsion 
or crusliing, as in the treatment of pulmonary tuberculosis (see 
p. 156). 

• r.nntral Findings. Observation in cases of avulsion of the phrenic 
nerve shows that usually no abnormal physical signs can be detected. 
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TIjus tlie movement of tlie lower part of tlie chest and of the upper 
part of the abdomen appears normal The air entry at the base of the 
lung on the allccted side is often weaker owing to tlic fibrosis of the 
lung present in such cases X ray examination shows the diaphragm 
on the affected side raised X or 2 inches and motionless, or exhibiting 
paradoxical nio\ement (see p 200) In cases of irritation of the 
diaphragm by enlarged glands due to malignant disease reversal of 
diapiiragmatie movement may occur on the affected side, the paradoxical 
movement showing the affected half of the diaphragm to ascend 
with inspiration, when the diapliragm on tlie sound side descends 
Spasm and flutter of the diaphragm ore considered on pp 199,201 If 
both plircnic nerves arc jwtaljscd there is recession of the iijiper part 
of the abdomen with inspirition If the intercostal muscles are also 
paraljsed death occurs from respiratory failure The relationship of 
lesions of the pliremc nerve to massive collapse of the lungs is considered 
on p ICO 

The Brachial Plexus and lU Branches 

Anatomy The brachial plexus is formed from the anterior primiry 
divisions of the 5th to 8th cervical nerves and from part of the 1st 
tlioracic nciwe 

Etiology of Lesions The hracludl plexus may be affected by various 
lesions such as 1 Trauma, from a wound or b> v lolent traction of 
tile arm, as occurs m obstetrical paralvsis J Ih-essure fromactnical 
nb or from a fractured or dislocated clav iclc or liumcrus or a subclav im 
aneurysm 3 Neuritis (see p 124) . 

Cliiucal Fmdings If the lesion affects tlie whole of tlie brachial 
plexus, tlie corresponding arm and liand ore Oaccid and paralysed, 
and sensation is lost over tlie arm and band The sympathetic supply 
to the eye may also be involved by the injury to the Jh 1 root, and 
the eye on the same side shows a small pupil with enophthalmos 
and possibly shght ptosis Only a portion of the plexus may be 
damaged Thus If the C 5 and part of the C 0 roots are injured 
there is paralysis of the upper arm type (Erb Duchenne) This is Uie 
type met with m obstetrical paralysis Tiie muscles paralysed include 
the deltoid, biceps, bracbialis anticus, and the supinator longus, hut 
tlie sensory loss is usually sbgbt If Uic C. 8 aiid Th 1 roots are 
mjured tlie resulting paralysis is of the lower arm type (Klumpke) 
There is jwalysis of the small muscles of Uie hand, and the wrist and 
finger flexors arc often affected Sensory loss is found on the inner 
side of the hand and forearm, and Uiere may also be a small pupil and 
enophthalmos on tiie some side Cervical ribs usually cause lesions of 
the lower arm type Such a cervical nb is liable to develop from the 
7th cervical vertebra when the braeliiol plexus is pre fixed, the 
C 4 root joining the plexus and tlie C 4 and 5 nerve roots being large, 
whereas tlie C 8 and Th 1 roots are snialL Often there are bilateral 
cervical nbs, but symptoms are only fbimd on one side, usually the 
right They are due to pressure of the nb on the lower segments of the 
plexus They do not usually show them^lves until the patient grows 
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up. In some cases in the 1014—18 war, they were first noticed nhen the 
patient wore a pack. The symptoms and signs are of the lower arm 
type, as described above. There may be numbness, tingling or pain on 
the inner side of tlie hand or forearm, which is relieved by elevating the 
hand. There may also be wasting of the small muscles of the hand and 
a claw liand may develop. The radial pulse may also be weaker on the 
affected side. 

Differential Diagnosis. This is established by X»ray examination, 
but care should be taken to exclude other diseases, causing muscle 
wasting of the hand, such as syringomyelia and progressive muscular 
atrophy. 

Treatment. If the cervical rib is giving rise to definite symptoms, 
it should be removed surgically. 

The Long Thoracic Nerve 
{The Posterior Thoraac Nerve. The Nerve of Bell) 

Anatomy. The long thoracic nerve arises from tlie C. 5, C. 6 and C. 7 - 
ner\’e roots as tJicy traverse the intervertebral foramina. It passes 
through the scalenus medius muscle to the axilla and to the outer side 
of the serratus magims muscle, which it innervates. 

Etiology of Lesions. The long thoracic nerve may be affected by : 
1. Trauma, by a wound in the neck or axilla, or by carrying heavy 
weights on tlie shoulder, as may occur witli porters. 2. Neuritis, in 
influenza or diphtheria. 3. A coni or cerebral lesion, in progressive 
muscular atrophy. 

Clinical Findings. The patient finds that his upper arm and shoulder 
are weak. Thus there is difliculty in elevating the arm above the level 
of the horizontal, and in pushing with the arm. 

On Examination : Wiien the arm is by tlie side the scapula on the 
affected side is higher than the other one, and the inferior angle is nearer 
the spine. If the patient is asked to hold his amis out in front of liim 
and the back is inspected, there is prominence of the vertebral border 
of the scapula (winging of the scapula) on the affected side. 

The Circumflex Ner\'e 

Anatomy. The circumflex nerve arises from the posterior cord of 
the bracliial plexus from tlie C. 5 and C. 6 nerves. It travels behind 
the axillary artery, and vrinds round tJic surgical neck of the Jiuinerus 
to supply the deltoid and teres minor muscles. It also gives a brandi 
to the shoulder joint, and a cutaneous nerve to the skin of the upper 
and outer half of the arm. 

Etiology of Lesions. The circumflex nerve may be affected by : 

1. Trauma, in dislocation or fracture of the shoulder or by the pressure 
of a crutch. 2. Arthritis of the shoulder. 8. Neuritis, in fibrositis, 
diabetes mcliitus or cxjiosurc to cold. 

Clinical Findings. The patient complains of pain in the region of 
the shoulder and the outer and upper part of the arm. He may also 
experience difliculty in raising the arm or rotating it outvrards. 

On Examination .* Flattening of the shoulder may be seen, owing to 
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wasting of the Ueltoid There is some hunting of sensation over the 
upper and outer part of the arm In long standing cases adhesions may 
form m the shoulder joint 

The Musculo spiral Nerve 

Anatomy The musculo spiral nerve is formed from tlie posterior 
divisions of C 5 C 0 C 7 and C 8ncrseroots 

At lirst the nerie hes bclijnd the axillary artery, and in tJie ujipcr 
third of the arm it passes behind the bracliixi artery on the inner side 
of the arm In the middle third of the arm it passes outwards behind 
the humerus and reaches the outer side of the humerus m the lower 
third of the arm entering tlie forearm by passmg m front of the external 
condyle of the humerus It then dundcs into the radial and posterior 
interosseous maxes The musculo spiral nerve supplies the triceps, 
supinator longus and extensor carpi radialis longior muscles It gives 
an internal and external cutaneous branch the former supplying the 
skm Q\ er the upper thu^ of the tnnet side of the arm, and the latter the 
skin over the lower thud of the outer and back part of the arm and 
the upper half of the back of tlie forearm, and the upper and inner 
two thirds of the back of the forearm 

The Radial Nene This supplies the skm over the back of the wrist, 
the outer side and back of the lund, the back of tlie thumb and outer 
two and a lialf fingers 

The Foslenor Inleroseeoua Nene This runs round the outer side of 
the radius to reach the back of the forearm, and travelling deep to the 
extensor tendons cuds on the back of the carpus It supplies the 
following muscles The extensor carpi radialis brevior, supinator 
brevis extensor communis digttorum, extensor minimi digiti extensor 
carpi ulnaris extensor ossis mctacarpi polhcis, extensor longus polhcis, 
extensor brevis polhcis and the extensor mdicis 

Etiology of Lesions The musculo spiral nerve or its brandies 
may be affected by 1 Trauma by n fractured humerus pressure of 
a cnitcii or by pressure from sleeping on Uic arm when under the mduence 
of alcohol 2 Neuritis, due to cold or to lead (see p 738) 

Cluucnl Findings, FaralysisoF the muscles supplied by the musculo 
spiral nerve causes wrist drop There is mability to extend the fingers 
ut the inctacarpo plialangeal joints or to extend the elbow or supinatc 
the forearm Tlicre is rarely loss or blunting of sensation over the 
back of the arm forearm and outer side of the back of the hand 

Treatment. The forearm and hand should be supported on a 
splint, with the wrist and fingers slightly extended 

The Ulnar Nerve 

Anatomy The ulnar nerve is formed from the C 8 and fh 1 
nerve roots from the inner coni of the brachial plexus It passes m 
the axilla hctwteii the axillary artery and vein In tlie upper half 
of the arm it lies in front of the tnexps muscle intern il to the brachial 
artery At tlie elbow it is placed between tho internal coudylt, of 
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the' humerus and the olecranon process of the ulna. In the forearm 
it lies between, the flexor carpi ulnaris and flexor profundus digitorum 
muscles, and passing in front of tlic anterior annular ligament into 
the palm of the hand it divides into ii superficial and deep branch. 
There are no branches in the upper arm. In the forearm the following 
branches arise : Muscular, to the flexor carpi ulnaris, and. inner h.-ilf 
of the flexor profundus digitorum muscles. • Cutaneous ; (a) Palmar, 
to the palm of the hand and hypotl»enar eminence ; (6) Dorsal, to the 
back of the wrist and hand, the little finger and the inner lialf of the 
ring finger. The superficial terminal branch supplies the skin of the 
palmar surface of the inner one and a lialf fingers. The deep terminal 
branch is distributed to the following muscles : The flexor brevis 
minimi digiti, the abductor minimi digiti, the opponens minimi digit!, the 
interossei, the third and fourth lumbrlcals, the adductor obliquus and 
transversus poUicis, and tlic flexor brevis pollicis. ' 

Etiology of Lesions. The ulnar nerve may be affected by : 
1. Trauma, such as a wound or Injury of the arm or elbow. 2. Neuritis, 
due to cold or to leprosy. 

Clinical Findings. If the lesion is situated near the elbow the 
patient notices weakness in flexing the wrist. 

Oh Examination : There may be radial deviation and extension at 
the wrist joint, the fingers are extended at tlie metacarpo-plialangeal 
joints, but flexed at the interphalangeal joints, especially tlie two inner 
fingers. There is inability to adduct the tliumb and tlie patient cannot 
separate the fingers, \yith a lesion at the ^TTist a claw hand develops, 
there is wasting of the hypothenar eminence and of the spaces between 
the metacarpal bones. There is also loss of sensation over the inner one 
and a half fingers. 

Treatment. The arm should be rested, and the forearm aud hand 
supported in a splint. 


The Median Nerve 

Anatomy. TJie median nerve is formed fi-om the outer and inner 
cords of the bracliial plexus, from the C. 5, C. C, C. 7, C. 8 and Th. 1 
nerve roots. 

The median nerve passes down the front of the arm on the outer 
side of the brachial artery, and in the lower third of the arm crosses in 
front of the artery to its inner side. It reaches the forearm between the 
two heads of the pronator radii teres muscle. It runs down the middle 
of the forearm deep to the superficial muscles and enters the palm on 
the outer side of the flexor tendons of the fingers. There are no branches 
in the arm. In the forearm it gives off the anterior interosseous and the 
palmar cutaneous branches. The anterior interosseous nerve gives 
branches to the flexor longus pollicis, and the outer half of tlie flexor 
profundus digitorum and the pronator quadratus muscles. The palmar 
cutaneous branch supplies the skin of the palm. The median nerve 
in the hand supplies the following muscles : The abductor and opponens 
pollicis, the superficial head of the flexor brevis pollicis, and the two 
outer lumbricals. The cutaneous branches ore distributed to both sides 
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of the thumb, the radial side of tlie index Anger, and the adjacent sides 
of the second and third, and tlurd and fourth fingers 

Etiology of Lesions. The median nerve may be affected by . 
1. Trauma, such as a wound m tlie arm or forearm. 2. Pressure, as by 
contractions of tlie two heads of the pronator radii teres in playing 
tennis (“ tennis elbow ”), or continued use of the arm, as in dentistry. 

Clmical Fmdmgs. If the lesion occurs above tlie elbow, tlicrc is 
weakness in pronatmg the forearm and in flexing the wrist and the 
interphalangeal joints Tlie thumb also cannot be abducted. The 
hand is deviated to the ulnar side. Wlien the lesion is located at the 
wrist there is wastmg of the thenar eminence and inability to abduct the 
thumb Loss of sensation in both lesions is found over the thumb and 
the two and a lialf outer fingers The patient often complains of severe 
burning pam (causalgia) in the hand 

Treatment. The arm should be rested in a sling, and the pain may 
be relieved by galvanic treatment 

The Musculo-cutaneous Nerve 

Anatomy. The musculo cutaneous nerve arises from the outer 
cord of the brachial plc\us, from the C 5 and t fl nerves 

The musculo cutaneous nerve passes doini the arm between tlie 
biceps and brachiahs anticus muscles to the elbow. It supplies brandies 
to these tno muscles and to the coracobrachialis In the forearm it 
supplies the skin on the outer and posterior aspect. 

Etiology of Lesions The nerve may be injured by trauma or 
involved m a neuritis 

Chmeal Fioduigs The patient has difliculty m flexing the forearm, 
and sensation may be lost over the outer side and back of the forearm 

The LumbO'Sacral Plexus and its Branches 
Anatomy The lumbo sacral plexus is formed from the anterior 
primary divisions of tlie 1st to 5tli lumbar and 1st to 5th sacral nerves. 

The Anterior Crural Nerve 

Anatomy The anterior crural nerve is derived from the L. 2, L. 3 
and L t nerv cs It supplies muscular branches to the iliacus, iieclmcus, 
sartorius and quodriccjis extensor muscles The sensory branches are 
the middle and mtcrnal cutaneous nerves passing to the anterior and 
inner side of the thigh, and the internal sipitenous nerve supplying the 
inner side of tlie leg, foot and big toe 

Etiology of Lesions. The anterior crural nerve may be affected b> . 
1 . Trauma, lu fracture of the pelvis or femur, or by vroundsui the groin. 
2 Pressure, due to a psoas abscess, a tumour of the pelvis, enlaigcd 
inguinal glands, or an aneurysm of the iliac artery. 3 Arthritis of the 
spine or hip 4 Neuritis due to diabetes mcllitus 5 Neuralgia asso 
ciatcd with chrome constipation 

Clmical Fmdmgs. An organic lesion of the anterior crural nerve 
gives rise to weakness of the thigh, the patient complaining that his 
knee lets him down. i 
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On Examination : There is weakness and wasting of the extensors 
of the knee and slightly of the hip flexors. The affected muscles are 
flaccid. Tenderness may be found on pressure oti the inner side of the 
tliigh. The knee-jerk is diminished or absent, and the quadriceps 
extensor muscle may show a reaction of degeneration. There may be 
anaesthesia or por^esthesia over the inner side of the tiugh or Ief». In 
crural neuralgia there is pain on the inner side of the thigh or leg and 
the inner side of the foot. In all cases a rectal examination should be 
made to exclude a growth, together with an X-ray examination of the 
pelvis and spine. 

Prognosis and TfeatmcnL These vary with the cause. In cases 
due to neuritis the treatment consists in rest, light massage, diathermy 
and treatment for constipation. 

The Obturator Nerve 

Anatomy, The obturator nerve is derived from the L. 2, L. 3 and 
L. 4 nerves. The suiwAcial branch supplies Uie adductors of the 
thigh, and the skin over the inner part of the Io«er t^\o-thi^ds of the 
thigh. The deex) branch supplies the oblmator externiis muscle (an 
external rotator of tlic thigh) and the knee-joint. 

Etiology of Lesions. The nerve may be injured in women during 
.labour, or by the pressure of a pelvic tumour or an obturator hernia. 

Clinical Findings. In obturator neuralgia there is pain over the 
inner side of the tiiigh. When the nerve is definitely injured by pressure 
there is weakness of the tliigh adductors, os shown by difllculty in 
crossing the leg, and iveokuess in external rotation of the hip may also 
be detected. There may be blunting of sensation over the lower part 
of the inner side of the thigh. 

Treatment. This varies with tlie cause. 


The External Cutaneous Nerve 

Anatomy. Tlie external cutaneous nerve is derived from the L. 2 
and L. 3 nerves. It enters the thigh close to tlie anterior superior iliac 
spine, beneatli tJie outer end of Poupart’s hganicnt. It is a sensory 
nerve whicli supplies the skin on the outer side of tlie thigh and below 
the great trochanter of the femur. 

Etiology of Lesions, Lesions may be due to trauma, to pressure in 
pregnancy, to neuritis, or to local fibrositis in the tunnel of the fascia 
lata. 

’ Clinical Findings. Neuritis of the external cutaneous nerve is 
known as nieralgia paraistlietica. It is generally caused by tension of 
the o\crlying f.iscia. It usually affects obese, middle-aged men. It 
begins with a sense of numbness over the antcro-latcral aspect of one 
thigh. Later there is burning, tingling and pain, worse on standing or 
walking. A tender spot may be found at the outer end of Poujiart’s 
ligament, where the nerve enters the thig^ 

Treatment. In some coses it is advisable to excise the neri'e to 
relieve pain. 
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The Great SdaUc Nerve 

Anatomy The great sciatic nerve is derived from the L i, L 5, 
S 1, S 2 and S nenes Tlie nerve, before division, supplies the 
haniitriiig muscles which Ilex the knee (the biceps fcmoris, scmi 
inciiibrjiiosns, sciniteiidinosus and a portion of the adductor magniis) 
It divides into the external and latern&l popliteal nerves The eternal 
popliteal iicne (peroneal nene) This passes dovvn from the lower 
part of the thigh to the back of Uic hevd of the fibula, where it 
divides into the anterior tibial and musculo cutaneous nerves The 
aiihnor tibial nene supplies the ankle flexor muscles and Uie extensor 
muscles of t)ie toes (i e , the tibialis anticus, extensor longus digitonim 
and peroneus tcrtius muscles) It also gives a cutaneous branch to 
the skin between the great and seeond toes The muecuJo’Ciiianeous 
nene supplies the peroneus longus and brevis muscles (which evert and 
extend the ankle) and cutaneous branches to the skm over the front 
of the lower part of the leg, the dorsum of the foot, the inner side of the 
great toe, and the adjacent sides of Uie 2nd, 3rd, 4th and 5th toes 
The tnUnial popliteal nene (tibudnene) This is known as the posterior 
Ubial nerve vyhen it enters the back of the leg (at the lower border of 
the poplitcus muscle) It divides at the ankle into the internal and 
external plantar nerves Jt supplies branches to the calf muscles 
which extend the ankle and flex the toes (t e , the gastrocnemius, 
solcus, plantaris, pophteiis tibiabs posticus, flexor longus digitorum 
and flexor longus hallucis), and cutaneous branches to the outer side 
of the back of the leg, the heel and back of the sole of the foot The 
internal plantarnene This suppbes muscular branches to the abductor 
Iiallucis flexor brevis iioiluas, flexor brev is digitorum and first lumbrical 
muscles and cutaneous branches to the inner side of the sole of the foot 
and the plantar surfate of the inner three and a half toes The eitemal 
plantar nerve This supplies the remaining small muscles of the foot, 
and cutaneous branches to the outer side of the sole of the foot, and 
the plantar surface of the outer one and a half toes 

Etiology of Lesions the great sciatic nerve may be affected by 
inflammatory changes of the spine or roenmges at its origin from the 
cord, by a spinal tumour or prolapsed mtervcrtcbrul disc. In the 
pelvis it may be involved m a fractured pelvis, or by a tumour, or the 
pregnant uterus At the sciatic notch or in the thigh it may be injured 
by a wound or mvolved bj inflammation of its sheath The external 
jiopliteal nerve IS liable to injury and it may be affected lu lead neuritis 
fhc internal popliteal nerve is rarefy affected 

Clmical Findings Lesione m the pchia or thigh These result in 
paralysis of the hamstrings and all the muscles below the knee There 
IS inability to flex the knee and the foot is dropped The patient can 
neither stand on his heel nor on lus toes, but lie can usually walk 
There is loss of the ankle jerk, and oniestbcsia is found over the foot 
and the lower two-lhirds of tlie calf Lcetone of the external popliteal 
nerve The foot is dropped and mverted, the toes are flexed and cannot 
‘‘xlcnded The patient can stand on his toes There is anzsthesia 
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on the outer half of the front of the leg and on the dorsum of the foot 
and adjacent sides of the toes. Lesions of the internal popliteal ixeroe : 
The patient cannot extend his foot and cannot Hex the toes. He cannot 
stand on his toes. There is ansesthesia on the lower third of the outer 
and back part of the leg, and the sole of the foot and plantar surface 
of tlie toes, later, contracture may occur causing a claw foot. 

Treatment, This varies witli tl>e cause; if due to injury by a 
wound, nerve suture may be required. In other cases a pelvic timiour 
may be present, which can be removed by operation. Many cases arc 
due to inflammatory, changes in the nerv’e or its sheath, and the 
treatment then is that describe*! for sciatica (sec p. 427). 
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Introductory Clinical examination in diseases of the urinary system 
impbcs far more than an examination of the urine The cardio v oscular 
system the blood and the tissue fluids arc intimately Imkcd witli this 
excretory sj stem Information will be required on the following points 
The urine 1 he colour, reaction, and odour The amount and specific 
gravity, by day and mght. The consistency and deposit Chamcal 
ezaminatton Protems, albumin, globulin, albumose, proteose, mucm, 
and liaimoglobm dcrii lines, such as meth ciiioglohiii and porpii>rin 
Bile salts and pigment Reducing substances, such as glucose, lactose, 
pentose crealmin uric acid and homogentisic acid Clilondcs Micro 
scopitQl examtnaiion Blood cells (red and wlutc), pus cells, renal or 
vcsital epithelium casts crystals pliosjiliatcs uric acid urates, 
oxalates cystine leucine and tyrosine In acid unne the following 
crvstallme substances liny be found Uric acid sodium urate hippuric 
acid calcium oxalate cystmc xaiithuic icueme and tsTosuie Innlkalmc 
unur crsstuls inrliiric calcium phospliatc (stellar jihosphate) imroo* 
mum magnesium phospliatc ammonium urate, calcium carbonate, 
and cbolcsterii) Bacteria, sucb as tlie Bacterium commune (B co]j), 
the Mycobactirium tuberculosis (B tuberculosis), staphylococci 
and streptococci Oia sue!) as those of the billtarzta The Hood 
Chemical examination Total protein albumin and globulin, urea, 
non protein nitrogen, cholesterol and chlorides Blood counts 
^\asscmiann reaction The cardio icucular rijsUtn The size of tlie 
heart, valvular or myocardial lesions, the condition of the aorta 
and pcnplieral vessels, the blood pressure and ophthalmoscopic 
examination 

Abnormabtics of the Unne 

Amount The amount of urmc passed in tlie 2 i hours by an adult 
averages 50 oz — 37 by day and 13 by night This volume may be 
increased or decreased 

Polyuria Tlusisasymptomofinanyconditions,suchas Nervous 
ness, cold, over-dnnking, diuretics, such as tea, beer, etc, diseases 
such as dialictes insipidus, diabetes mcllitus, chronic nephritis and 
hypcrpicsis 

Oliguna and Anuna Ohguna may be due to iarious causes, such 
as Scanty intake of lluids exercise sweating, hystena and fevers 
Anuna may result from 1 Suppression, no urine being formed 
This may be due to tlic acute or the terminal stages of nephritis, severe 
shock and collapse as m cholera, and operations such as passing a 
catheter 2 Obstruction This may be due to stricture, an enlarged 
prostate, carcinoma of the bladder blocking the orifices of the ureters, 
talculi m both ureters, a calculus obstructing one ureter, the other 
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kidney having been removed, or removal of the sole functioninc 
kidney. 

Specific Gravity., Normally this varies by day and night, being by ^ 
day 1,018 and by night 1,020. The specific gravity of a single specimen 
is valueless os a clinical guide, at least a 12 hours specimen is required. 

Colour and Consistency. The colour may be pale in a low specific 
gravity urine, as in chronic nephritis, or in a high specific gravity urine, 
as in diabetes mellitus. The urine may be turbid or show a deposit, 
due to ; Urates, phosphates, mucin, pus, and organisms. Various 
colours may be noted, such as : Brown, due to bile or to urates ; red, 
owing to blood or its derivatives, to I’rontosil llubrum or Prontosil 
Soluble, or to P^Tidium when the urine is acid; black, due to melanin, 
carbolic acid, and alkapton ; white, from chyle ; green, from bile, 
methylene blue, and carbolic acid ; pink, from a deposit of urates ; 
blue, due to methylene blue; orange, from santonin or rhubarb. The 
urine may be frothy, due to gas. 

iUbuminuria 

{ProteinuTia) 

The clinical significance of albuminuria cannot be determined 
accurately by any test for renal function. There ore two groups of 
cases, benign and organic. 

Benign Albuminuria (functional, physiological, postural, cyclical, 
orthostatic). This is liable to occur in gTo\nng children, especially 
boys. At one school it «as present in 10% of tJic boys. It is often 
associated with lordosis. The morning spccin^cn is free from albumin 
and globulin, but samples coUcctctl after the patient has been up and 
about contain a small quantity of protein up to 1%. In some cases 
there is more globulin than albunun. Further, the specimen jKissed at 
tlie end of the 'day usually contains less than tl^t passed after the 
patient has been, up for only an hour or so. Jt should be noted that 
the morning specimen may contain a trace of albumin, owing to the 
continued elimination of albumin for half an hour or so after the patient 
first goes to bed. This apparent anomaly can be recognised if the 
bladder is emptied halfway through tbe night, ^vhen the specimen 
passed on rising will be free from albumin. The urine contains no 
casts or only an occasional hyaline or granular one, and oxalate crj'stals 
may be present. There are no canlio-vascular clianges, the blood 
pressure is normal, there is no oedrana, and the renal function tests are 
normal. The cause of tbe condition is not known, but the patient 
usually grows out of it, although it may last in about one-fifth of 
the cases until Uie age of 30. It does not lead to subsequent renal 
disease. Administration of calcium lactate gr. 10 to 15, or of sodium 
bicarbonate gr. 00 t.d.s. may cause the albuminuria to disaimear 
teinporarUy. Violent exercise, sucli as rowing a course, leads to a 
temporary nlbumimiria in the majority of adult athletes. Postural 
albuminuria may also occur after mfections, such as scarlet fever, no 
albumin being passed as long as the patient remains in bed. 
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Organic Albuminuria Renal causee Nephritis, nephrosis, passive 
congestion (cardiac kidney) infarction, tuberculosis, poij cj'stic disease, 
malignant tumours, amyloid degeneration, papilloma of tlie renal pelvis, 
pjeUtis, and calculus Ureteric causes A stone Vesical causes 
Cjstitis, new gro^\ths, (.alculus, and tuberculosis Urethral causes 
Urethritis and prostatitis 

Febrile albuminuria may occur m any condition m wlucli there is 
moderately high pyrexia, and is probably a manifestation of larval 
nephrosis (see p 451) 

Clobuhnurla 

iVlbumm and globuUn are usually associated m the urine , where 
there is albumin tliere is also globuhn In organic cases the ratio is 
usually about 0 parts of albumin to 1 part of gJobulm , in functional 
proteinuria the proportions are more nearly equal 

Albumosuria 

{FroUosuna) 

This may appear durmg the resolution period of lobar pneumonia, 
in acute yellow atropliy of the hver, during the puerpermm, or m clironio 
suppuration lienee Jones proteose is associated wiUi multiple 
my eloniata (Kahler s disease, see p OOS) < 

t^hospbaturia 

The urine is alkaline The phospliatcs may only be seen on boiling 
or they constitute a whitish opacity, often noticed at the end of micturi 
tion, and mistaken by the male patient for semen In sucli instances 
depression neurasthenia, or wasting may be noted The condition is 
often associated with cystitis, due to a staphylococcus infection or it 
may result from overdosage with alkabs in the treatment of ^icptic 
ulcer A specimen remov cd under aseptic conditions should be exanimed 
microscopically and the presence of crystals tiiid organisms determined 

Treatment This consists m giving acid sodium phosphate m doses 
sufficient to keep the unne acid , as raucli as gr CO t.d s may be 
required Hexaininegr lOtds may also he given (as for pyelitis, see 
p 170) to try and kill the organisms A diet poor in cakiiun containing 
substances is recommended, milk and eggs being a\oidcd 

Oxaluria 

This IS detected on microscopical examination of the urine It is 
usually of no choical signi/icance, but in some mstances it is associated 
witli recurrent hxmaturia or with pam suggesting renal calculus 

Treatment Diet Strawberries, rhubarb, tomatoes, beetioiot, 
spinach, cabbage, radishes, cauhHoner, eggs and milk, should be avoided 
ns they are nch m oxolatcs and lime Ihe foUowuig substances wluch 
contain magnesium salts may be taken Potatoes, bread, meat apples 
and peas Acid sod phosph gr 30 toCOtds ami mag siilph (gr CO to 
120 ) should be gi' cn m the morning Hard water should not be drunk 
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Glycosuria 

Tlie following substances Trhich reduce Fciiling's solution may be 
found in the urine : Glucose, lactose, pentose, homogcntisic acid, 
urates, and creatinin. Ilcncdict’s solution is only reduced by glucose, 
Ixvnlose, lactose, pentose and homogcntisic acid. Glucose is of tJjc 
greatest clinical importance and is considered under diabetes (see 
p. Gl»7). 

Acetonuria 

This is met witii in acidosis, associated with diabetes melJitus, 
Von Gierke’s disease, prolongetl vomiting and starvation (sec Acidosis, 
p. 037). 

Indicanuiia 

Tliis can only be detected by chemical tests ; un excess is indicative 
of intestinal stasis. 


* Hounaturia 

Definition. The presence of red blood ceils in the urine. 

Etiology. The causes are very nuniepous, and may be thus sub* 
divided; I, licnal causes : Nepliritis, infarction, tuberculosis, calculus, 
crj’stals,such as oxalates or the acetyl derivative of SuIphapjTidine, 
congestion, movable kidney, pyelitis, injury, papilloma, neoplasms, and 
polycystic disease. 2. Ureietie causes : Calculus. 3. Vesical causes : 
Calculus, papilloma, carcinoma, tuberculosb, btlbarziasis, acute cystitis, 
arteriosclerosis, and varicose veins. 4. Urethral causes: Trauma, 
urethritis, ulcerating gro\rtIis, and caruncle. 5. Froslatlc causes : 
Enlargement and grow'ths. 6. Fre*wial causes : Leuktemia, purpura, 
scurvy, htcmophilia, malignant wnrielics of smali-jwx, and scarlet fever. 

Clinical Findings. The colour of Uic urine varies with the amount 
of blood present ; it may be almost black, or present a smoky appear- 
ance, or show a dark ruig on top. It may also be only faintly tinged. 
'iVith small amounts of blood there are no naked-eye changes, but the 
presence of blood cells is detected microscopically. If the blood is 
intirriately mixed with the urine on passing, it is probably derived from 
the kidneys ; if it appears only at the beginning of micturition it 
probably comes from the urethra, and if it is noticed at the end of 
micturition the souree may be in the bladder. A case of hsematurla 
may be investigated on the following lines ; General examination of 
the patient for fevers, purpura and scurvy. Examination of tJie heart, 
and arteries in cases of nephritis. Examination of the urine ; Amount, 
c^ts, cjystals, cells, organisms, and ova. This will yield suggestive ’ 
information as to nephritis, oxaluria, pyuria, infections such as tuber- 
culosis, pyelitis, cystitis, and bilbarziasis. Examination of the blood ; 
Blood coimt, blood culture, Wassemiaun reaction, blood urea and non- 
protein nitrogen. These tests will be of JieJp in Iculueniia, septicaania, 
sypliilis, and chronic nephrosclerosis. X-ray examination for stone in' 
the kidneys, ureter, or bladder. Cystoscopy and catheterisation of tlie 
ureters, and pyelography. This will show whetlicr the blood is coming 
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from tile bladder or from one or both ureters Blood coming from one 
kidney may mean a a cry early stage of clironic nephrosclerosis or an 
angioma at the apex of a pyramid, in addition to o^er causes such as 
tuberculosis, tumours, calculi, etc Pyelograpbj is of value in indicating 
the presence of a tumour deforming the pelvis of tlie kidney or ureter, 
or a hydronephrosis Despite all these u« estigations in some cases the 
cause of bleeding cannot be determmed, and such cases are known as 
“ renal cpistaxis ” or the essential lucmaturia of Gull Certain of these 
cases are due to local purpuric lesions m the kidney or renal tract 

Treatment. This is considered under the various causati\ e 
conditions 


Hannogloblnuria 

Dchmbon The presence of blood pigments, especially methiemo* 
globin in the urine 

Etiology lliemoglobinuna results from intravascular licCtnolysis 
This may be due to 1 Cliemical substances, such os potassium 
chlorate arsine muscarine sulph milamide or ijuininc 2 Infeclive 
agents such as cause svplnlis niulirm (bljckwatcr fever), ami yellow 
fei cr 3 Mismatched blood transfusions 4 I'abism, idiosy ncrasy to 
the broad bean (luta faba) 5 Pregnancy and tlie pucrperium 

0 Evtciisne burns 7 Lederers aiixiun The cause of this is un 
known 8 Spider bites A case has been recorded in America resultuig 
from the bite of a large brown sjndcr 9 Paroxysmal hannoglobmuria 
results from ^a) exposure to cold (1*) muscular exercise or standing in 

1 position of lordosis (c) hxmolylic anxmia produemg nocturnal 
liimoglobinuna (d) paralytic liamoglobmuno, or paroxysmal niyo 
globuiuria 

31) oglobinurio is a rare disease in mail characterised by muscular 
atrophy and recurrent attacks of myoglobinuria It is also met with 
ui tlie crush saaulroine (see p 4al) It occurs coiiraonly in horses 
which are taken out to work after a rest My olixraoglobm denied 
from the muscles appears m the urine 

Spectroscopic examination of the urine reveals the presence and 
nature of the pigment In paroxysmal haunoglobmuria the patient is 
often 1 cJnld or young adult suffering front congenital syplulis The 
attack IS excited by cold and may be induced by placing tlie extremities 
m cold water (Hosenbacli test) Jberc is a hicmolystn circulating m 
tlie blood, which at low temperatures attaches itself to the red cells 
and causes their lysis (This is the basis of the Donath Landstemer 
reaction ) 

Treatment This \ancs with the cause To avoid a mismatched 
blood transfusion adequate care must be taken m blood grouping, 
and alkalis sufficient to render the urine alkaline, should be given 
by mouth to the recipient before and after the transfusion Cold 
hxmoglobuiuna can oftai be cured by approjiriatc anti sy philitic 
treatment In other cases daily intravenous uiyectioiis of ascorbic 
acid (U P Add ) rug 300 {pvoi for several days, ha<i proved successful 
The outlook in the nocturnal faxmolytic anxniic group is very grave 
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Repeated small blood transfusions should be given, and in no ease 
should splenectomy be performetJ. 

Porphyrinuria 

The term hjcmatoporphjTimiria, formerly employed, is incorrect. 
Ibcmaloporpliyrin is not a naturally occurring substance. Porphy- 
rinuria may be- due to drugs such as Trional or sulphonal, or rarely it is 
a congenital metabolic error associated nith i)hbtoscnsiti\’ity, skin 
lesions (hydroa ccstivale), and pigmentation of bones and teeth. An 
acute idiopathic tjT^eis also described. The symptoms are abdominal 
pain due to' gastric or intestinal spasm, vonuting and constipation, 
and the urine is brown or red. The patient is often acutely ill and runs 
the risk of a laparotomy being |)crfonucd if the significance of the 
urinary changes are not aj)preciated. Tlie urmc may be of normal 
colour uhen. passed, darkening on standing to a brown or red shade 
(port-wine colour). Tlic pigment is detected spectroscopically. 

Pneumaturia 

Gas may be passed with the urine when there is a fistula between 
(he bladder and bowel, or an urethral fistula. Occasionally it is due to 
the presence of gas-forming organisms in the bladder. 

Pyuria 

Defioitioa. Pus in the urine. 

Etiology. The pus may come from Uic kidney, as in pycloncpliritis, 
pyonephrosis, pyelitis, or renal calculus ; from the ureter owing to the 
presence of a calculus ; from the bladder in cystitb, new growth, a 
calculus, or an adherent and perforated diverticulitis or appendix 
abscess j and from the urethra in uretluilis, or in periuretliral suppura- 
tion such as may result from a prostatic abscess. The urine may be 
thick, or the pus may be present only in microscopical amounts. The^ 
best test for pus is the microscopical one of finding pus cells in tlic 
urinary deposit. The treatment is that of the various causative 
conditions. 

Renal Function Tests 

In medical cases, in addition to o general clinical examination, these 
tests are important for three varieties of problems ; 

1. Does albuminuria signify nephrilb or permanent renal damage ? 

2. What is the type and socrity of nephritis in any given case t * 

3. In cases of essential hypertension, is there failure of renal 
function ? 

The practitioner will require Uic following tests : 

Examiiiaiioii of the Urine. The presence of protein, casts and cells. 
The dctenniiialion of the relation of proteinuria to jMsturc and exercise. 
The amount of urine passed by day and by night, and the specific gravity 
of the day and night siiccimcns. 

Examinaiion of ihe Blood. An increase of urea and non-protein 
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nitrogen is associated with acute glomcnilo nephritis and with malignant 
Dcplirosclerosis A considerable iDcreosc renders the prognosis more 
unfas Durable suggesting tlie danger of urxmia 

T/ie ExcreUng Pozoer ofOie KtSiey Tins con be roughly detemimed 
by the urea concentration test and the water elimination test 

The Elootl Urea CleoTance Test {Van Style) fins shons the volume 
of lilood whose urea content js e-vereted m one minute’s urine With 
‘ standard clearance ” the nornia] man excretes 1 c c- urine a nunutc, 
containing the urea content of 54 cc of blood The results can be 
expressed as a percentage figure, eg, tbcludneys are found to be 00% 
cfiicicnt The norniul figure is from 70% upwards 

The lujechon of Dtjes and ihetr Esereiion IJicse tests are only 
applicable if there is no blood in the unne, and are chielly ol value in 
dcterniining Uie separate function of each kidney, the urine being 
collected by ureteric catheters 

1 or practical clinical medicine tlie most simple and reliable tests are 
the examination of the urine for volume, specific gravity, protein, casts 
and cells, the blood chennstrj, the blood urea clearance, and the urea 
concentration and water elimination tests In normal cases the unne 
IS more concentrated by night, the volume being less and tlic specific 
gravity being higher than iii the day specimen (see p 441) The unne 
also contains no protein, but a few hyaline casts and red corpuscles arc 
of no significance 

The normal blood clicmistry figuics are 

Blood urea 20 to 40 mg per 100 c c _ 

Non protein nitrogen * 20 to 40 mg per 100 c c 

Creatinin 1 to 1 5 mg per 1 00 c e 

Cholesterol 180 to 225 nig per 100 c c. 

Clilondcs 500 mg per 100 ec 

Calcium 0 to 11 nig per 100 c c 

Phosphates 2 5 mg per 100 c c 

Uric acid 2 to 3 5 mg per 100 c c 

A blood urea of over 200 is of scnoiia import, indicating grove renal 
damage In the urea concentration test, ui the first hour’s specimen, a 
figure below 1 5% urea indicates incIficiciJt excretion and m tlie second 
hour s specimen a figure below 2 % is also considered abnormal In the 
water elimmation test the patient fasting Stom the previous night 
after drinking a pint of water in the morning should excrete 20 oz 
of.urmc m the next 3 hours 

NEPHRITIS AND NEPHROSIS 
[Bnghls Disease) 

Definition Bright s disease mcludia mllamniatory and degenerate e 
wt.*acs of tlie kidnejs Suppurative renal lesions are excluded 
acid (n Venous types are described and it is difitcult to classify 
Qhc oulloL-j^rd with both cliniial and pathological findings The 
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swollen about the face, he is generally pale, and oedema may be 
present m the legs, over the lumbar region (lumbar pad), over the 
sternum and m the scrotum The abdommal and thoracic wall may 
become cedematous and the swelling spread over the tiuglis lifter the 
swelling has subsided, line® atrophica; are sometimes observed (sec 
Fig 45) Ascites or pleural effusion may develop later The swelling 
causes a feeling of stiffness, as if the body were in a leather case, and 
tlie patient often prefers to be propped up ow mg to a certain degree 
of dyspncea There is usuallj fever at the onset, with a temperature 
of 101® F to 103® r falling to noniial m a week, or 10 days During 
the icute stage the blood pressure is generally raised for a few days, 
rarely above ICO or 180 mm Hg man adult Cardio vascular system 
There is generally no cardiae enlargement which can be detected 
clinically or radiographically, but Uie aortic second sound is often 
accentuated and a tic tae rlijtlim may be noted The pulse rate is 
increased Tiie lungs A few scattered rhoiichi or some basal rales 
arc often lieard There arc usually no retinal dianges, but at times 
there are signs of hypertensive ncuro retinopathy, the arteries are 
narrowed, veins dilated i few haemorrhages are noticed or there 
may be slight oedema of the discs The subcutaneous oedema fluid is 
rich m protem (over 1%) The urmc The volume is reduced to 
about 10 to 20 02 or there may be anuria for a day or so The spccifle 
gravity is raised (I 025 to 1,035) The colour is dark owing to blood 
and urates Protein is present (0 4 to 2%) Jlicroseopically Hyaline 
blood and epithelial costs, renal epithelial cells, and some red and 
white blood cells are seen, but the urme is usually sterile The blood 
Nitrogen retention often occurs iluruig the acute stage Ihe protem 
and cliplcitcrol contents are normal Tlie urea concentration test should 
not be performed owing to the strain it places on the kidney The water 
ehmination test sliows low values 

Differential Diagnosis Tins usually presents little difficulty, the 
signs and symptoms being characteristic Focal nephritis is excluded 
by the jircsence of oedema, the hypertension and the blood nitrogen 
retention In some cases the disease is a reactivation of an old infection 
when cardiac hypertrophy and arteriosclerosis may be expected The 
presence of fatly casts in the uniie is also suggestive of old standing 
disease Other causes of iixinaUiria (see p 443) must be considered 
but these are not usually associated with ccilcrna, except m heart failure, 
where the cardiac condition is obvious 

Course and Complications Acute nephritis is often a self limited 
disease , after a few days tlic uniiary output suddenly increases to 
about CO to 80 02 a day, the amount of blood excreted diminishes, and 
the blood pressure falls to nonnal The oedema may, howev er, persist 
for sev oral w eeks, or the condition merge into one of subacute or chronic 
nephritis (see p 453) Uricmia, hypertensive encephalopathy, myocar 
dial failure, pericarditis, peritonitis, and acote cedema of the lungs or 
larynx^ are of serious unport Bronchitis is not usually severe 

Prognosis Death is uncommon, but may result from one of the 
complications mentioned above C o ct s due to scarlet fever often make 
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a complete recovery, but there is always the danger of permanent renal 
damage. 

Treatment. Prophylactic. In scarlet fever the use of alkalis and 
of antitoxin'may diminish the liability to nephritis. Statistics do not 
in^cate that eradication of septic tonsils in cliildrcn prevents the 
incidence of nephritis ; in fact it may predispose to it. 

Curative. The patient should be in bed between blankets, and 
in donnel pyjamas. The temperature of the room should be maintained 
at 60” F. to 65” F. Bict: The ordinary ** milk diet ” should not be 
given, as this contains about 05 G. of protein, and is rich in salts. The 
diet should be as fo^ows : Diet 1 : Bays 1 to 3 or 4. The total iluid 
sliould not be more than 1 pint in 21 hours, made up of dextrose 
orangeade (dextrose 8 oz., the juice of one orange and water 1 pint), 
water, barley water, imperial drink (acid pot. tart. gr. 60, sugar q.s., the 
peel of half a lemon, and water to 1 pint). A IHtle toffee and raw apple 
may also be taken. ^Vhen the urinary output increases and the hsema- 
turia diminishes, Diet 2 is given. This is milk, ^ a pint, diluted with 
water or soda water, half and half. Barlej' water or dextrose orangeade, 
1 pint. Toffee. Four tiun slices of bread and butter. One small cup 
of Benger’s food. Cream. ^ oz. Weak tea and sugar. In another 
3 or 4 days, if the patient improves, the diet may be gradually increased 
by the addition of the following substances : 3Llk up to 2 pints in 
all. Bread and milk, sugar,' toast, honey, potatoes, and green vegetables. 
Then add gradually milk pudding. with no eggs, suet pudding, porridge, 
fruit sucIj as bananas, steamed f^/cbicken, boiled m.uttou, and an egg 
once a week. All meat and vegetable extracts 'which are rich in salts 
and nitrogenous bodies must be avoided, also coffee, alcohol, bacon, 
ham, cheese, pickles, salt, and red meats. Xo salt should be used in 
cooking or taken with food while any mdema is present. 

The bowels should be opened daily with salts such as magnesium or 
sodium sulphate in doses sufficient to produce a loose motion (usually 
gr. COto 120). Pulv. jalap, co. is bestavoidedowmgtoits.irritant action. 
If there is cedema, sweating may be induced by hot packs or by a hot 
air bath (using an electric cradle, the temperature being raised to 
120” F. for 20 minutes). Care must be taken not to exhaust the patient, 
the pulse being watclUd all the time. It is usually wiser not to give 
pilocarpine to induce sweating, as oedema of the lungs may result. Hot 
applications should be placed over the loins to relieve aching. Irritating 
diuretics should be avoided, but a dtrate mixture is useful, such as Pot. 
cit. gr. 20, pot. acetat. gr. 20, add 2>ot. tart. gr. 20, liq. anunon. acetat. 
m. 60, aq. chlorof. ad fl. oz. 1- Fb oz. 1 should be given during the early 
stages sufficiently frequently to render alkaline every specimen of 
urine passed. The treatment of convulsive (hypertensive) utsmia is 
described on p. 466. 

Convalescence. The patient ,must be kept in bed until all blood, 
albumin and casts have disappeared from the urine, the csdema has 
gont, and the temperature is normal. The associated anaraia is 
benefited by an iron mixture such as Basham’s mixture, i.e., Pot. cit. 
gr. 10, liq. ferri acetat. m. 15 (BJ^. 189S), liq. ammon. acetat. m. 120, 
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aq camphor ad ii oz, 1 llozltilspc A bitter tonic such as 
fnc nuc vom ni 10, sod bicarb gr 10, sp chlorof ni 7, mfus gent 
CO rec ad II oz 1 H oz 1 1 d s , con be gi\cn before meals to improve 
the appetite Ihe eradication of septic foci, cspcaally in teeth and 
tonsils IS usu ill> advisee! but there is no dcfmitt evnience th it tonsil* 
Jectom> IS of anj value lu tunug ncplintis or pieventing it Irom pro- 
gressuig to a chronic stage 


Focal Nephritis 

Definition A condition characterised by hiemorrhagcs into certain 
glomeruli of the kidney 

Ebology I o( al ne]>hi itis is due to bacteria] emboli, usual!} strepto 
coccal It occurs m association with such acute infections as tonsillitis, 
otitis media, erysipelas, puerperal fever, pnt-umonia, scirlct fever 
(during tlie first week) iniluenza meningococcal meningitis, etc At 
times it IS due to chemical substances, such as mercury, phosphorus, 
arsenic, canthandes, etc In subacute infective endocarditis a condition 
of multiple glomerular embohsation often occurs 

Pathology Tliere is hemorrhage into certain glomeruli, and there 
may be cloudy svrelling of the epithelium of tlie tubules In subacute 
infective endocardiCu multiple infarcts occur in the glomerular 
vessels 

Clinical Findings The patient is a child or an adult who. during 
the acute stage of one of the illnesses mentioned above, passes blood 
m the urine The urine may be diminished m volume, containing 
blood ilbunun and hyaline graiiuUr and blood casta. Streptococci 
can often be found m the urmc fhcrc is no ccdcina, no incrcasu of 
blood pressure nud no nitrogen retention in the blood 

Differential Diagnosis Focal nephritis is differentiated from acute 
diffuse glomerulo-nephritis by its onset during the acute stages of an 
infection and tlie absence of cedema and hypertension 

Course and Complications The urinary changes usually rapidly 
disappear, rarely albummuna persists for some time 

Treatment No special treatment is required for the renal lesion 
If there is oliguria, the fiuid intake should be restricted to 1 to 3 {iints 
until diuresis ensues After recovery focil sepsis ui the tonsils or teeth 
should be treated 


Acute Interstitial Nephntis 

Etiology Acute interstitial nephntis occurs in association with 
diphtheria scarlet fever, septicsemia and streptococcal tonsillitis 

Pathology Areas of infiltration with red and white bIo( d cells 
and plasma cells arc seen m the cortex between Uie tubules and 
glomenih 

Clinical Findmgs It is impossible to diagnose this condition during 
life In some coses there is oliguna with slight albuminuria Usually 
there is no buimaturia, no oedema, and no hypertension 
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Acute Nephrosis 
(Toxeemic Nephritis) 

Definition. Acute degeneration of the renal parenchyma. 

Etiology. There are tlircc cliief varieties dcscn'bed : 1. Larval, as 
in febrile plbuniinuria, and albuminuria associated with diabetes 
mellitus, Graves’ disease, jaundice, pernicious atuemia, and chemical 
substances such as mercury (in small amounts) and phosphorus, 
■i. Nurotising. This maybe due to chemical substances such as mercury 
or hismutii, or be caused by cholera, or by high intestinal or pyloric 
obstruction. 3. Iloimoglahiminc. This may result from various causes 
such as a misjnutchcd blood transfiisioii, paroxysmal hxmoglohlnuria, 
blackwater fever, mushroom poisoning, and the crush sjmdrome. 

Pathology. In larval nephrosis there is probably cloudy swelling 
of the tubular epitlielium. In nccrotising nephrosis there is necrosis 
of the renal tubular epithelium, but the vessels are normal. The 
tubules may be obstructed by the necrotic cells whicli have been shed, 
and whicli may be calclficdl 

Clinical Findings. 1. Larval nephrosis. Small amounts of albumin 
appear in the urine, and hyullne casts or a few granular casts may be 
present. There is no mdema, no hypertension, and no nitrogen retention 
in the blood. 2. Necraiisttig nephrosis. The urine : There is oliguria 
or anuria. The albumin is usually less than 1 %. The deposit contains 
hyaline, granular and epithelial casts, but no doubly rcfractile lipoids. 
There may be a few red and white cells. The blood : There is marked 
nitrogen retention, and fall in (he alkali reserve. 3. Ilmnoglobinurie 
iicp/irosjSj Tlic reader is referred to the articles on lliemoglobinuria, 
Ulackwatcr Fever, and the Crush Syndrome (sec pp. 4U, 682). 

Course and Complications. Larval nephrosis usually rapidly 
improves. Nccrotising nephrosis is a serious condition ; if there is 
anuria the patient may rapidly die from urffimla. If the patient 
recovers there is no permanent damage left in the kidney. 

Treatment. This depends upon the cause ; no treatment is required 
for larval nephrosis. The treatment for nccrotising nephrosis is usually 
that necessary for acute mercurial poisoning. 

The Crush or Compression Syndrome 
Etiology. Tills syndrome, which was dcscribeil m Germany in the 
1614-18 war, 1ms attracted attention in England as the result of 
injuries sustained in nir raids. It is liable to occur when u limb is crushed 
by fallen niasonrj’’, etc. .Vecidents in civil life, such as a fractured 
pelvis with central dislocation of the hip causing obstruction of the 
external ilmc vessels, may result in the symirome, without Uicrc being 
apparent muscular damage. It has also been described after a dilUeuIt 
labour. ' 

Palliology. There is aHlcm.! of the compressed limb, and, ns the 
result of isch-emm, the muscles may show necrosis and at times Im-nior* 
rhimc. Owing to the cedemn, (he tension is inercased within Uic fascial 
conijmrtmciits. The essential renal Icsivu upjicars to be im acute 
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haemoglobmunc neplirosis There is d^cncration of epithelium, ivith 
later some regenerative changes m the ascending portion of the loops 
of Henle and in the second convoluted tubules Brown casts of de- 
squamated epithelium are seen m the second convoluted and the 
collecting tubules Some of tlie tubules are ruptured Tlie pigment is 
mjohxmoglobin The generally accepted view is that the renal lesions 
arc due to myoh$moglobin, derived from the compressed or crushed 
muscles, wluch enters the circulation when the compression is released 
Potassium salts also escape from the muscles into the circulation Renal 
deposition of the m>oh£Emoglobm may be favoured by a fall m the 
alkali reserve of the blood Allonatively, it has been suggested that 
the renal lesions are due to the loss of substances &om the blood into the 
cedema fluid of the compressed Imib 

Clinical Findings Ihe patient, on admission to liospital, may or 
may not be suffering from shock In the former case he is pale, sweating 
and clammy, the blood pressure is loir, the pulse feeble, and the lib % 
increased The affected Umb is swollen and cedematous , there may be 
areas of cutaneous erythema and vesicle formation Pulsation may of 
may not be present m the peripheral arteries The muscles feel firm, 
the ixiwcr of inovmg the limb is restricted, and paraisUicsia may be 
present Signs of renal failure are noted about the first or second day 
Early signs of failure are ohguna or even anuria, and the appearance of 
blood and albumin m the urmc Drown casts of cpitliclul cells are 
present and the pigment is shown spectroscopically to be myohtemo 
globm The urinary urea and clilonde figures fall, the blood urea and 
potassium rise, and tlie alkali reserve falb The blood pressure tends 
to rise and remain above normal if the patient is transfused with 
Serum or plasma The termuial uremic stages comprise vomiting, 
excessive thirst, coma, and death Cardiac irregularities may occur, 
and it has been suggested that they arc due to potassium retained m 
the blood 

Prognosis Recovery occurs m about one-third of the cases The 
lengUi of tunc that the limb lias been compressed appears to bear no 
direct relatioiislup to the prognosis A fall in the blood urea is a fav our- 
ablc sign In fatal cases death usually occurs between the fifth and 
eighth days 

Treatment. Diuresis should be provoked by the administration of 
large quantities of fluid by mouth or by a rectal drip of 80 oz of 2% 
sod bicarb solution Alternatively, 20 oz of isotomc sod. sulphat 
solution (1 12%) may be given intravenously ^Ukahmsabon of the 
urm^can also be effected by giving by mouth sod bicarb and sod 
cit. aa gr 150 doily 'IVhole blood transfusions do not appear of value 
and may be harmful, but plasma or scrum transfusions may be bene- 
ficial The best way of dealing with the compressed limb is a matter 
of dispute Some advise that a tourniquet should be applied as soon os 
the weight is removed from tlie lunb, and that decompression should 
subsequently be slowly effected, when a good outflow of alkalme urine 
has been obtained Others reconimoid that the limb should be packed 
in ice, or that mcisions should be made to release the cedema fluid. 
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•Primary amputatioa of the limb 'with the idea of saving the kidneys 
has resulted in the loss of both life and limb. The alternative -vien.*, 
based on the theory that the blood has lost vital principles into the 
oedema fluid, is that the compression should be rapidly relieved, the 
limb bandaged from below upwards and intermittent pressure, up to 
60 mm. Hg., applied over the oedematous limb, using a specially large 
sphygmomanometer culf. 

The Kidney of Pregnancy 

The kidney of pregnancy must be differentiated from an exacerba* 
tion of chronic glomendo'nepbritis which, when present, usually shows 
itself during the first few months of pr^ancy (see p. -lai). The kidney 
of pregnancy resembles & nephrosis in that the renal changes consist in a 
degeneration of tubular epithelium. The cause is unknown. It is 
especially liable to develop in the second half of pregnancy, and in 
elderly primiparce. It differs clinically from a typic^ nephrosis in that 
the blood pressure often rises considerably and convidsive attacks 
(eclampsia) ore liable to occur. The renal function tests are usimlly 
normal, including the blood urea and noo-protein nitrogen, and urea 
concentration test. 


Subacute Nephritis 


(Large U7ttfe Kidney. Large Red Kidney. Large Mottled Kidney.) 

Stiology. Subacute nephritis may be a sequel of acute diffuse 
glomerulo'nepbritis or a recrudescence of activity in clironlc diffuse 
glomcrulo^nephritls. 

Pathology. Hlacroscopically : The kidney is enlarged, the capsule 
strips easily, and the surface veins ate evident. The kidney may be 
pale, mottled, or red. The cortex is enlarged and the pyramids are 
dark. Microscopically : The convoluted tubules are chiefly affected, 
•with cloudy swelling, fatty degeneration, and desquamation of the 
lining cells blocking the tubules. There may be ^.ome swelling of the 
glomeruli, and cedema or proliferation of the tissue in the interstitial 


structures. 

Clinical Findings, The patient is often a young adul^ who gives a 
history of acute nephritis, either recently or some years before. 

On Examinaiian : There is general <*dema, the heart may be enlarged 
and the blood pressure raised. The urine : The volume is diminished* 
and the specific gravity low. The protein varies from a trace to about 
2%. The deposit may contain red celb, leucocytes, epithelial cells and 
blood, granular, epithelial and hyaline casts. The blood: The urea and 
non*protein nitrogen tend to rise, but the cholesterol and protein are 
normaL 

Differential Diagnosis Subacute nephritis must be differentiated 
from cardiac cedema with albuminuria, from chronic nephrosis and 
chronic glomerulo-nephritis (chronic parenchymatous nephritis! ’ The 
o^et of cedema m ^e legs the s,^ of afafling heart, and the absence 
of cholesterol retention m the blood Md of fatty casts in the urine are 
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guiding marks in the diagnosis of cardiac oedema, but the differentiation 
of primary cardiac and primary renal disease is often very difDcult 
Course and CompUcabons. The patient may remain in a water- 
logged condition until complications such as peritarditis, ulceration of 
the colon, bronchopneumonia, or ucsmia usher m the fatal issue. In 
other cases the condition rcsjionds to treatment the oedema disappears, 
and the unnary output increases In still other instances secondary 
librotic changes occur m the kidneys (small white kidney) with cardiac 
hypertrophy and increased blood pressure, and the cedema may 
diminish 

Prognosis This is very unfavourable m cases which do not respond 
to treatment, and in which the (edema docs not disappear Albummuric 
retinitis is also an unfavourable sign 

Treatment This is as for chronic diffuse glomerulo nephritis with 
cedema (see below) 

Chronic Diffuse Glomerulo-nephritls 
(hfphroUc Nephntis) 

Etiology This form of nephritis js considered to be a sequela of 
acute diffuse glomerulo nephritis, but in some cases the initial acute 
attack may have passed unnoticed It is more bkely to follow septic 
infections tlian scarlet fever, probably because the former tend to recuTf 
wliereas m the latter there is complete recovery from the infective 
agent There are bvo mam pathological types of this disease 1 The 
large white kidney which may be found up to 3 or J years after 
the acute nephritis 2 The secondary contracted kidney (small white 
kidney) which results from secondary fibrosis 

The (Edematous Type 
{Large IVhite Kidney) 

Pathology. The appearances of the large white kidney resemble 
those described for subacute nephritis (see p fjS) 

Clinical Findings In the early stipes the clinical picture closely 
resembles either that of subacute nephritis (see p IjS) or of chronic 
nephrosis (see p 458) The ciiaractcristic features are the presence of 
cedema, rise of blood pressure, and retention of mtrogen m the blood 
The unne is cither normal m amount or shghtly diminished Sp Gr 
1,020 to 1,026 Frotcui, 0 5 to 1% Deposit, eiuthehal cells, a few red 
and wliite blood cells and some hyaline and granular casts The urea 
concentration and water elimination tests usually indicate deficient 
renal function The oedema lluid is rich in protein, over 1% 

Differcnbal Diagnosis In some cases it is impossible to differentiate 
chronic glomerulo nephritis from chronic nephrosis The history of 
previous acute nephritis, a raised blood pressure, and the presence of more 
tlian a few red blood cells in the unne are characteristic of glomerulo 
iiephntis 

Course and Complications Tlie course is usually slowly progressive 
Exacerbations characterised by the presence of blood in tlie urine may 
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occur. The patient may die'from renal failure or from intercurrent 
disease before a secondary contracted kidney develops. The cedema 
may increase, owing to the occurrence of nephrotic changes in the kidney 
or of cardiac faUure. Complications also include pericarditis, ulceration 
of the colon, and bronchopneumonia. 

Prognosis. This is very unfavourable in cases which do not respond 
to treatment and in which the cedema does not disappear. It is also 
unfavourable if tlie disease progresses to the stage of secondary 
contracted kidney. 

TrcatmcuL The patient should be kept warm in bed during the 
cedematous stage. In order to try and aboUsh the cedema various 
measures may be instituted ; Dietetic. A Karell salt-poor diet may be 
given. This consists of milk, 7 oz., ( times a day, at 8 a.m., 12 noon, 

4 *p.m. and 8 p.m. On the eighth day one softly-cooked egg and one 
slice of toast (1 oz.) are added at 10 a.ra. On the ninth day another 
slice ol toast is given at 4.50 p.m. and 2 02 ^ of asparagus, celery, cauli- 
flower, or carrots. Two teaspoonfuls of cornflour and potato are added 
to the noon milk feed to form vegetable soup. On the tenth to twelfth 
days one egg, 1 02. of rice (weighed uncooked) and 2 oz. of the vegetables 
are added. If the patient does not respond to this salt'poor diet a 
moderate protein diet containing about 60 to 80 G., with a calorie 
value of about 2,200, should now he tried. 

Moderate Protein Diet. Breakfast : Egg, ] ; bread, 3 oz., or toast, 
2 oz . ; butter, ^ oz. ; milk, 4 oz. ; marmalade or honey, i oz, ; tea, 

5 oz. Lunch : White fish (cooked), 3 oz. ; potato, 4 oz. ; green vege* 
tables, 2 oz. ; stewed fruit, 2 oz. ; butter, ^ oz. ; bread, 8 oz., or toast, 

2 oz. Tea : Bread, 2 bz. ; butter, ^ oz. ; jam, ^ oz.; milk, 2 oz,; 
tea, 5 oz. Dinner : Chicken or lean meat (cooked), 3 02. ; potato, 

4 oz. ; green vegetables, 2 oz. ; fruit, 4 oz. ; bread, 2 oz. ; butter, J oz. 
Sugar for sweetening during day, 2 oz. 

Bread made without salt should be used. No salt must be added 
in cooking or subsequently. 

Diuretics and Diaphoretics. The following drugs may be tried : 
Urea 15 G. (gr. 225) in 5 oz. of water 3 times a day, flavoured with 
syr. aurautii. Theophylline and sodium acetate gr. 2 in a cup of tea 

3 times a day for 3 or 4 days. Guy’s pill (digitalis gr. 1, pil. hydrarg. 
gr. 1, and squills gr. 1) I pill 3 times a day. Potassium cldoride, 5 G. 
daily, sprinkled on the food, combined with a salt-poor diet. Potassium 
salts may cause vomiting and diarrheca if there is much impairment of 
renal function. Salyrgan (mersalylum B.P.) or Novunt. These sliould 
not be given if there is luematuria. The method of administration is 
described on p. 228. Hot air baths to encourage sweating may also 
be employed (see p. 449). 

Drainage of Fluid. The peritonealor pleural cavity may be aspirated. 
Of tlie legs drained by small indsions, which, are kept covered witJi 
sterile gauze, while the patient sits up in a chair for 1 to 8 days. 

Alkali Treatment. Here the diet is not salt-poor but is of the 
ordinary mixed type containing a moderate amount of protein (60 to 
80 G., see above). 
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Alkalis arc given m increasing doses, beginning with Pot cit , pot 
bicarb , sod cit and sod bicarb , aa gr 15, sp (ilorof m 7 and aq 
menth pip dest to tlie ounce, 0 tunes a day This is increased day by 
day until the patient may be taking a total amount of gr 960 
m all in a day The osdema usually increases at first, until a sudden 
diuresis occurs with loss of tissue fluid This method requires laboratory 
control of the alkali reserve in the blood, as with such massive doses 
tiiere is danger of tetany or diarrhoea . 

Massage is a useful adjunct to treatment, especially when applied to 
the extremities During convalescence an iron mixture should be given 
if there is an'cmia sucli as Basham*8 mixture, » e , Pot cit gr 10, hq 
fern acetat (B P 1893) m 15, hq ammon acetat m 120, aq camphor 
ad fi oz 1 Fk oz 1 1 d s The bowels should be kept open daily with 
a dose of white mixture 


The Non*oedematous Type 

{Secondary Contracted Kxdney Small XVhtU Kidney) 
Pathology The kidney is small, firm and irregular The capsule 
IS adherent and the cortex narrow There is interstitial replacement 
fibrosis and arteriolosclerosis Many of the gloraeruh are destroyed 
and the tubules may be dilated their epithelium bemg flattened 
Areas of healthy kidney tissue may be seen adjacent to diseased 
portions 

Clinical Findings The patient may complam of headache, dyspnma, 
weakness frequency of micturition especially at night, and symptoms 
of cliroQic uricmia such as nausea, vomiting, or diarrhcea, and loss of 
weight 

On Exatninaiion The unne The volume is usually mereased, 
rehtively more being passed by night Sp Gr 1,003 to 1,012 A trace 
of albumin may be present Deposit, a few epithelial and blood cells 
and an occasional hyaline or granular cost. The blood The urea and 
non protein nitrogen are raised, the cholesterol and protein normal 
The heart There is a tendency to hypertrophy of the left ventneJe 
and the blood pressure is raised The oitenes are thickened Ophtbal 
moscoptc examination Retinal bsemorthages may be seen with 
tortuous arteries passing over constneted veins In children the 
disease may occur insidiously and give nse to a condition of renal 
infantilism (also known as renal dwarfism or renal nckets) the growth 
bemg stunted, the bones deformed and the secondary sexual cbiiacter- 
isUcs m abeyance 

Differential Diagnosis It may be impossible to differentiate this 
condition from essential hypertension (see p 2C0) 

Course and Complications The course is progressive with gradual 
failure of renal function, Complications due to hypertension such as 
convulsions or cerebral hemorrhage, may occur 

Prognosis This is very unfavourable The patient usually dies 
from uremia within two years of the appearance of retmal change* 
or of a marked nse m the blood mtrogen, or death may be due to 
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})cart failure. Pregnancy affects the condition adversely and should 
be prevented or terminated. 

Treatment This is as described for nephrosclerosis (see 4C2}. 

Chronic Nephrosis 

{Lipoid Nephrotia) 

Etiology. The cause of chronic nephrosis is usually miknoivn. In 
some cases it lias been suggested that it is secondary to a healed chronic 
diffuse glomerulo-nepimtis. Secondary syphilis ot times produces 
chronic ncjihrosis (formerly called acute sypliilitic nephritis). Rarely 
it results from diphtheria and CO ^isoning. 

Pathology. Volliard and Fahr considered nephrosis to be a primary 
degeneration of the renal tubular epithelium, whereas Epstein believed 
that it is a metabolic disorder, due to a toxicmia and associated witlt 
h 3 rpothyroidism, the tissue fats being mobilised in the blood, and scrum 
albumin being excreted os a foreign protein. It is now believed tliat 
there is increased glomerular permeability to protein and lipoids. 
The smaller albumin molecules pass tlirough, rather tlian the larger 
globulin ones. The function of £he tubules is not impaired, ns shown 
by the high Sp. Cr. and ammonia content of tlic urine. The absence 
of a high blood pressure indicates tlmt the renal circulation is not 
affected. ThekidneysateeithernormalinsiMorcnlaTged. Thccapsule 
strips readily, the cortex is enlarged and shows yellow streaks. Micro* 
scopically there is lipoidosis of the tubular epithelium. 

Pathology of Renal CEdema. Various tlicorics have been proposed 
to account for this. 1. Proicin drain. The colloid osmotic pressure of 
the blood is lowered by loss of protein in the urine, and hence fluid 
passes from the blood into the tissue spaces. The protein lost from the 
plasma is albumin rather than globulin, possibly owing to Uic smaller 
size of its molecule. (Edema occurs when the plasma protein falls 
below 5%. This is tiic clticf cause of neplirotic cedema. A full in 
plasma protein may occur in conditions such as ascites or after a severe 
intemal hemorrhage, in which tlicre is ttdema without albuminuria 
or evidence of renal damage. Tliis is known as cxtrarcnnl plasma* 
phoresis. In cachetic and nutritional odema there is deficient protein 
intake and a low plasma protein content. Deficiency of vitamin Rj 
moy also play a part. In ncplirosis, therefore, the kidney is presumably 
damaged first aiul Uic albumin drain from the plasma and the cedema 
arc secondary phcDoracna. 3. ^feu/osis. This is often present and may 
affect the permeability of the capillary endothelial cells. In some 
coses the c^cma disappears and the urinary' output rises when tlie 
alkalinity of the blood is restored by sodium bicarbonate. On the 
other hand, Uic administration of antmon. chlorid. may provoke 
diuresis. 3. Salt rci^tiiion. lliis is usually present, and a reduction of 
salt in the diet often relieves the codenja. It is the presence of the ‘ 
No ion and not of the Cl ion which favours water retention. Potassium 
chloride docs not Iinvc tliis cffecL Sodium is present in interstitial, and 
potassium in intracellular tissues. 4. J.tpoid tissue drain. The blootl 



458 Tllh URINARY SYSTEM 

cholesterol is raised m the nephrotic type the tissue cells presumably 
bemg star-ed of lipoid ivhidi may result m their attracting water 
There is usually a lowered basal metabolic rate which accompanies 
a fall m the rate of water transit through the body 5 IlydrcEjma 
Inability of tlie kidney to excrete water docs not of itself appear 
sufficient to explain the dropsy ■\^lth anuria lasting for two weeks 
there is no ordcina 0 Circulating toxins and anoxia Tliese damage 
the capillary endothelium and allow the passage out of proteins 
7 Raised capillary blood pressure This is a factor in acute glomcnilo- 
nepliritic and in cardiac cedema 

The asdcmi of acute diffuse glomerulo-iicpliritis cannot be due to 
protein dram Tiie otidema fluid is rich in protein 0 6 to 1% and the 
plasma protems are normal The blootl \olume remains the same but 
tlie urinary output is \ery low Tliere is perhaps a lessened poiver of 
the tissue cells to retain water owing to an alteration in their electrolytes 
As the tissues can hold an excess of about 6 000 cc of fluid before 
cedem i is clinically manifest, it appears improbable tliat in the rapidly 
developing oedema of acute nephritis they are saturated to this extent 
It IS probable that the cutaneous capillaries are simultaneously damaged 
with those of the kidnej b> the same noxious agent which causes the 
acute nephritis k further factor is rise in the capillary blood 
pressure 

Summarj fhere are therefore tlirec mam elements concerned 
with the production of renal oedema I Iscphrotic 2 Nephritic 
3 Cardiac 

Clinical Findings The patient is usually a child or young adult 
The disease begms insidiously with languor headache pallor swellmg 
of the face legs scrotum or abdomen, and possibly some nausea or 
diarrhcea 

On Examinaiion There is a fairly geuerahsed cedema and ascites 
and hydrothorax may also be present The face is pale but often there 
IS no real uusmia and no cardio vascular changes develop The blood 
pressure is not raised Retinal changes do not occur The cedema fluid 
contains little protein less than 0 1% The basal metabolic rate is low 
The unne Volume 20 to 30 oz Sp Gr 1 020 to 1 040 Acid (pll 5 4) 
Protein 1 to 0%, chiefly albumin There may be a trace of sugar 
Deposit leucocytes and epithelial cells and occasionallv a red cell 
Hyaline epithchol granular and fatty casts and doubly refractile 
^ lipoid particles Urea concentration lest normal 4\atcr elimination 
test shows low excretion This is due to pre renal deviation and not to 
failure of renal function The blood Protein about 4% (normal being 
7 4%) of which 80% is globulm (normal being 37% globulin) There 
IS retention of cholesterol (300 to 2 800 mg per 100 c c , the normal 
bemg 180), and bpsmia. The urea and non protem nitrogen are 
normal 

Such a case as this conforms to the ^pe described as hpoid neplirosis 
the renal changes being degenerative rather than inflammatory, and it 
IS differentiated from the nephrotic type of chrome glomerulo nephritis 
by the history and the tendency to hypertension, and from aai>io{d 
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ntpluosis by the associated siipfpurative, sypiiilitic or tuberculous 
lesiotis. _ ' 

Course and Complications# Complete recovery is said to be the rule 
if proper treatment is given ; but thU is not always the case. The 
course is variable and death may result either from failure of renal 
function, with gradual increase of blood nitrogen and eventually 
urtemia, or from complications such as pneumococcal peritonitis and 
erysipelas. 

Treatment. The IVassermann reaction should be determined, and, 
if positive, a course of Quinostab followed by small doses of neoarspliena* 
mine (up to 0-43 G.) is given (sec p. 248). It is not now considered 
necessary to give the liigh protein diet recommended by Epstein. 
For an adult a diet may be given containing protein 100 to 130 G., 
carbohydrate 250 G. and fat SO G. A child requires protein 2-3 G. per 
kg. body^veight and enough fat and carbohydrate to yield a high 
calorie diet. Fluid should be restricted to 40 to 45 oz. No salt must 
be used m cooking or added to the food. 

A preiinuDary venesection followed by a blood transfusion assists 
in restoring ti;e blood proteiits to their normal value. 

Thyroideum may also be given, beginning with gr. 1 t.d.s. and 
working up to large doses suck as gr. 15 to 40 daily, as long as the blood 
cholesterol is rabod. This is especially indicated in cases with a low 
metabolic rate. 

In obstinate cases concentrated hunuin blood serum or plasma 
may be used os a diuretic. Hie dried powder obtained from the serum 
or plasma is put up m a tube with a rubber cap, eacli tube being marked 
with the number of mils of original serum from urhich it was obtained. 
Sterile 'ivater is injected with a s^iinge and needle tlirough the rubber 
cap, one quarter the \-olume of the original serum being injected. 
Twenty to CO mils arc given slonly intravenously at a rate of not more 
than 3 mils a minute. TJic treatment is repeated once or twice at 
intervals of 2 or 3 days. The best results are obtained wlicn the treat- 
ment is given witliin G wrecks of the onset of the mdema. Sal^u-gan 
{mersalylum B.F.) nmy be administered cautiously together with ammon, 
chlorid. (sec p. 228) if there is no nitrogen retention. Otlier diuretics 
which may be tried include urea 15 G.(gr, 225) in 5 oz. of water llavoured 
with syrup of orange twice daily for 7 to 10 days. The legs, abdomen 
and thorax may also be drained if necessary. If these methods fail a 
trial should be given to those described under the heading “ Chronic 
Diffuse Glomerulo-nephritis ” (see p. 455). 

Amyloid Nephrosis 

Etiology. Ainvloid neplirosis may occur iu connection with clmmic 
puhiionary tuberculosis, syq>]iilis, or chronic suppuration. 

Pathology. Tlie kidney is enlarged, smooth and pale. The capsule 
strips readily. The glomeruli show on section as dark brown spots, 
when stained nith iodine. Later, atrophy and fibrosis result in a small 
firm contracted kidney. Jlicroicopically it is seen that amyloid is 
deposited around the capillaries and in the walls of the arterioles and 
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venules The glomerular \essels may be the only ones affected Fatty 
and atropine changes occur in the cdls of the first convoluted tubules 

Clinical Findings (Edema develops, and tlie urine often contains a 
considerable amount of albumm There’ may be polyuria The blood 
changes resemble those found m bpoidjncphrosis The total protem 
may be as low as 4%, due chiefly to loss of albumm The blood chole 
sterol IS raised, 300 to COO mg per 100 c c The nitrogen figures are 
normal, except in cases of tlie amyloid contracted kidney in sihich 
there is azotainiia 

Treatment No special measures are indicated for the nephrosis, 
the underlying cause being the cssentul fdetor for treatment, A 
sufQciency of protem should be given m the diet to compensate for the 
protem lost in the urme » 

Nephrosclerosis 

[Chronic InUrsltlial Nephnlu) 

Under this headmg arc included 1 Benign renal orterioloscleiosis 
2 Malignant renal ortcnolosclerosis 3 Scmlc renal artenosclerosis 

Benign Benal ArUnolosderosu 

(Priwiary Ischmmc Nephnhs) 

Etiology Benign renal artetiolosclerosis is an accompaniment of 
essential hypertension (see p .CO) 

Pathology Tlie changes in the renal arterioles arc secondary to 
hypertension The liypertension possibly is secondary to a long 
standing iiypcrtonus of artenole muscle fibres widely distnbutcd 
tliroughout the body * e a functional vasoconstriction There is first 
a hyalme degeneration beneaUi tlie endotheUum of the artcnoles wluch 
narrows their lumen later tiiereis atrophy of muscle fibres and replace 
ment fibrosis These clianges correspond with Gull and Buttons 
artenocapiUary fibrosis (sec p _62) The kidneys In the early stage 
the artcriolosderosis is the only cli^ge Later the kidney is small and 
granular due to fibrous tissue formation and cysts may be present on 
tlie surface The capsule is adherent The kidney is tough on section 
and reddish (red granular kidney) The cortex is diminished Areas 
of atroplued kidney substance are present, in which boUi glomeruli and 
tubules arc affected 

Clinical Fmdings The patient is usually an adult male over the 
age of 50 who complams of weakness dyspncca, headache palpita 
tions or pnccordial pam He may liave had a temporary weakness of 
one or more Imibs or a transitory aphasia These symptoms are 
due to hypertension and liypertensive heart disease There may be 
frequency of mictuntion at night 

On ExamxnaUon Tlic heart may be hypertrophied the arteries are 
thickened tlie blood pressure raised the systolic pressure being about 
200 mm Hg , but the diastohe is usually not over 120 mra Ilg 
Ophthalmoscopic examination may show the changes of retinal arterio 
sclerosis, retinal hiEmorrhages with tortuous arteries passing over 
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constricted veins. Tlie urine : The volume may be sL'ghtly increased, 
with a relative increase in the amount passed by night. Sp. Gr. 1,005 
to 1,012. A trace of albumin. J)eposit, a few epitheUal and blood cells 
and an occasional liyaline and granular ©ist. The blood : Urea' and 
non-protein nitrogen, cholesterol, and protein are normal, 

■ The urea concentration test is normal, but the v ater elimination test 
may indicate deficiency. 

DUferential Diagnosis. The benign type is differentiated from 
malignant renal arteriolosclcrosis by tlie lower diastolic blood pressure, 
the milder course of the disease and tlie normal renal function tests. 

Course and Complications. These are those of cardiac hypertrophy 
and arteriosclerosis (see p. 223). 

Prognosis. This is dependent upon the state of the heart and 
blood-vessels, and not on the renal function. 

Treatment. This is directed to the cardio-vascular system (see 
p. 207). No particular treatment is necessary for the albuminuria. 

Malignant Renal Arteriolosclcrosis 

Pathology. The malignancy of tins condition is in some cases 
due to very extensive renal changes similar to those described as 
occurring in the benign type, but in others it is due to necrosis and 
endarteritis of the renal arterioles. The kidneys : They may be normal 
in size, slightly larger than normal, or somewhat contracted. Gronula* 
tions are usually slight. The colour may be dappled by red and yellow 
areas. In addition to the dianges in the arterioles and degeneration of 
the glomeruU and tubules, hsemonhages may be seen. 

Clinical Findings. The patient is usually an adult between the 
ages of 30 and 40, and more often a mole. Tiie condition may occur in 
children. The onset is often insidious and resembles that described 
above for the benign type. In some coses the onset is sudden with a 
cerebral hasmorrhage or urtemic attacks. 

On Examination : The heart is hypertrophied and the arteries 
thickened. The blood pressure is high, the systolic being usually over 
200 mm. Hg., and the diastolic between 120 andlOOmm.Hg. Ophthal- 
moscopic examination : Hypertensive neuro-xetinopathy (albuminuric 
retinitis) is usually present. The disc is swollen, red, and its edges 
blurred. The retina shows fluffy white spots (“cotton wool "areas) 
due to exudate and fatty changes. Hemorrhages are present. The 
arteries are narrowed (“ silver-wice ’* appearance) and the veins ate 
dilated. The urine : The volume may be as much as 80 or 100 oz., with 
an increase in the nocturnal output. In the later stages the excretion 
falls and a flxed amount tends to be passed every hour-by day and 
night. Sp. Gr. 1,002 to 1,008. Protein, a trace to 0-5%. Deposit, 
occasional renal epithelial and red cells, and hyaline and granular casts. - 
The blood: Urea and non-protein nitrogen are increased to 100 mg. 
per 100 C.C. or more. Cholesterol normal. Creatinin may be raised to 
2*5 mg. per 100 c.c. Calcium may be low, 6 mg. per 100 c.c. or less. 
The urea concentration and water elimlnatioa tests show low figures os 
the disease progresses. 
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Differential Diagnosis. The lii^ diastolic pressure, the progressive 
course of the disease, the retina] changes, and the evidence of failure 
of renal function differentiate the mahgnant from the benign renal 
sclerosis 

Course and Compheations The course is sloivly progrcssise, a 
cerebral hffimorrhage, urjimia, heart failure, and secondary infections 
such as bronchopneumonia are liable to occur Terminal pericarditis and 
pleurisy are probably toxic in origin Acute cedema of the lungs is 
rare, but attacks of nocturnal dyspncea (renal asthma) with Cheync- 
Stokes hrealliing may occur Exacerbations of an acute nephritic type 
may also be noted, with cedema, increase of the albumin, and the 
presence of more red cells in the untie 

Prognosis Tins is always very grave, althougii the patient maj 
live for several years Unfavourable signs are a blood urea figure of 
over 200 mg per 100 c c and the presence of “ albuminuric retinitis ” 
In 90% of cases death occurs within two jears of the diagnosis of the 
latter 

Treatment The general regime consists m regular hours, moderation 
m iiork, exercise diet, alcohol and smoking Tlic two httcr arc best 
a\ oided completely The most suitable chmate for the w inter is that of 
Eg^'pt, but if it IS not possible to go abroad all chills should be avoided 
Diet The protcui allowed is determined to a certain degree by the 
blood nitrogen figures The basal requirement is about 0 5 G of 
protem for every 1 lb of body weight or 70 G for ii man of 10 stones 
With a blood urea of about 80 mg per 100 c c the patient can be put 
on the moderate protein diet (see p 135) 

With a blood nitrogen of over 100 mg jier 100 c c , a low protein 
diet containing about 33 to 40 G of protein and u caloric value of 
1,700 can be given for periods of 2 or J weeks alternating with the 
moderate protein diet 

Iioip-prottm Did Breakfast Oatmeal (uncooked), 1 oz , bread 
2oz , butter, J oz , milk 4oz , tea toz Luncli Green vegetables, 
2 oz , potato 4 oz bread 2 oz , butter, J oz , stewpd fruit, 2 oz , 
cream, i oz , jam, J oz , nee (uncooked) ^ oz Tea : Bread, 1 oz , 
butter, J oz , tea t oz , j-im J oz , milk, 2 oz Dinner Vegetable 
soup , white fish or lean meat or cliickcii (cooked), 2 oz , iiotato, 
4 oz , fruit 4 oz , bread, 1 oz Sugar for sweetemng during the 
daj , 2 oz 

iviule the patient is on the low diet he should be in bed The 
bowels should be kept acting freely with the help of silts (mag sulph 
or sod sulph gr 60 to 120) in the inommg indawctklj dose of c.iIonieI 
gr 3 at night Tor insomnia chloral hydrate gr 6 and sod brom 
gr 10 may be given at mght For headache with high blood jiressurc 
tabellaglyccryl tnmtrat gr I/J30 may be given 3 times a day, but it is 
not wise to endeavour to lower the blood pressure considerably lor 
dyspncea due to acidosis alkalis such os sod bicirb gr 20 may be 
given SIX hourly, and if there is heart failure with erdema tnc digitalis 
may be given in doses of m 5to]0tds The treatment of UKcmia is 
considered later (see p 107). 
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Senile Rena! Arteriosclerosis 

This is associated with senile arteriosclerosis. Tlic kidrteys are 
scarred by infarcts and are contracted. 

Clinical Findings. The arteries are thickened, but tiie blood pressure 
is not raised. The urine often contains a trace of albumin, but the 
renal function tests arc normal. No special treatment is required for 
tile kidney lesions. 

flixed Ty'pes of Chronic Nephritis 

Various mixed types of clironie nepliritis are met with. Thus a 
patient may Iiave chronic nephritis with cedema, and the blood nitrogen 
figures are found to be raised, as well as the cholesterol, .fVuothcr 
patient with chronic nephritis without eedema may have a lugh blood 
cholesterol and approximately normal blood nitrogen. Further, 
nepliritis may complicate neplirosis, as shown by the presence of blood 
in the urine, and hypertension. A high protein diet should not be given 
when the blood nitrogen is raised. 

URiEMIA 

De&iltion. Toxxmia due to, or associated with failure of renal 
function. 

Etiology. The cause U uncertain, and it probably differs in the 
various tyjics of ursmia. A rlistmction moy be drawn between prcrcnal, 
renal, and postrcual causes of urxmia. 

Prerentd causes. The primary changes occur in tissue metabolism, 
in the chemical composition of the blood, and in the circuiation. There 
is probably secondary renal msuincieiicy, although no structural 
changes may be demonstrable iu the kidneys. The causes may be listed 
as follows : Vomiting due to pyloric and intestinal obstruction, and 
hyperemesis gravidarum. Diarrhoea, especially infantile and that 
due to cholera. Hepatic disturbances, as after operations on tiie gall- 
bladder and bile-duets, and cholannia associated witli acute hepatosis 
and cirrhosis. Diabetes tucUilus with acidosis, especially in untreated 
cases. Addison’s iliseiise during n crisis. Scv'cre ii:eniorrhagc, parti- 
cularly ha:matcnicsis. l*ost-o|H:rativc and traumatic shock. Severe 
bums, i'eripbcml circnlnVory cdkbtpsc, ns Vn AipbVVicrin and pneumonia. 
Coronary tliroinbosis associated with shock. Overdosage with alkalis 
in the treatment of peptic ulcer. A laisraatchcd blo<xl transfusion 
and the crush syndrome. 

llfual causes. These include inlUiuiiiatory, degenerative, 'and 
developmental changes in the kidneys, such as acute and chronic 
neplmtis, bihatcral renal suppuration, nccnotising neplirosis, and 
congenital cystic disease. 

J*os/remil causes. There is obslniclion to the outflow of urine. 
This may be due to meclianical causes sucli ns calculi blocking belli 
ureters, a c--Uculus obstructing the sole-functioning kidney, removal 
of the only c-visting or fuiicUoniiig kidney, accidental ligature of botli 
ureters in a j>elvie ojicration, pressure of a pelvic carcinoma on both 
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ureters, or a vesical growth obstructuig the onfices of both ureters. 
Incomplete obstruction may result firom an enlarged prostate, a pelvic 
tumour, or a bilateral hjdro or p>onephrosts. Ucllex mhibition of 
urumry secretion may result from a drautage tube placed in the bladder 
after prostatectomy. 

Pathogenesis Various tlieoncs have been propounded to accoimt 
for the tOTic and cerebral symptoms of uraania. These include : 
1. Azoicemia (accumulation of urea and other non-protem nitrogenous 
substances in tlie blood) Urea, if giv cn to man m large doses, is toxic 
and produces symptoms resembling uncmia. In many cases of uraimia 
these substances are much raised m the blood On the other hand, 
lugii figures may be obtamed vvitliout tliere being any ursmic symptoms, 
and uramua may ensue when the figure is not higher tlian 100 rag. per 
100 c c Azotamua is one factor m the production of uraiuua. The 
precursors of urea, ammomum carbamate and ammomum carbonate, 
are usually considered to be non toxic. Ammoma is not present in 
the blood m excess m uraemia 

2 Cerebral (Edema Traube mtroduced tlie view m 1871 that a 
mechaiucal pressure on the brain due to cedema would account for 
certain urasmic manifestations iVfter being discredited, this theory 
has agam been revived and it ts now beheved by many authorities that 
local adema of the bram is the cause of focal nervous symptoms such 
as convulsions, and of coma and amaurosis m certain cases of acute 
ursrma (hypertensive encephalopathy) 

3 Cerebral Vascular Spasm This can cause convulsions, localised 
paralyses, temporary amaurosis, or coma. It appears probable that 
the cerebral vessels have vasomotor nerves The vessels may contract 
as the result of the local stimulus of the increased intravascular tension. 
This would account for cases of hypertensive encephalopathy, m which 
post-mortem the bram is dry. 

i Deficiency of Blood Calcium, This probably accounts for the 
muscular twitchings m chronic unenua. 

5 An DuKnoan Toxic Substance Trimetbylamine is present in 
tiic blood in unemia and on mjection into certain ammals produces 
uraemic lihe commlsions Other toxic substances may also be present, 
sucii as intcstuial putrefactive bodies, especially phenols. 

0 Acidosis This is usually present, due to retention of acid 
metabolites, and probably accounts for respiratory symptoms such as 
renal asthma, and other types of dyspneea. 

7. Alkalosis This results m azoticraia 

8. SeiereAna:}ma and Renal Anoxia. This causes an impairment of 
renal function 

0. Lack of an Internal Secretion of the Kidney. Such a secretion has 
not been isolated 

10 The Presence of Nepkrolynns or a Toxic Substance produced tn , 
the Kidney, A pressor substance, remn, may be produced m an ischaemic 
kidney, resultuig m high blood pressure. 

11 Loss of Water and of Mineral Salts. This may be a factor in 
some coses. 
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The following changes may be expected in the blood when there is 
failure of renal function, not all being present in cacli case : An increase 
of urea, non*protem nitrogen, uric acid, creathiin, indican, phosphate, 
and sulphate. A decrease of calcium, (boride and sodium (if there is 
vomiting). The ammonia and amino-acid contents arc not usually 
affected, and frequently tliere is acidosis especially in chronic renal 
disease, diabetes meUitus and Addison*s disease. Alkalosis is generally 
o^ociate^ with vomiting or overdosage of alkalis. tJramua never occurs 
unless there is azotsnua, but the converse is not true. 

Prerenal XJrcemia. Increased protein destruction may be a factor 
in the production of azotienua, but as the body in health can eliminate 
large quantities of urea, there must be in addition some impairment of 
renal function. In many of the conditions, such as hemorrhage and 
shock, there is a fall in blood pressure which reduces the glomerular 
filtrate, and also renal anoxia which causes damage to the renal epithe- 
lium. In Addison’s disease there is further an alteration in the electro- 
lytic balance of the blood and a rise in the hydrogen ion concentration. 
Excessive vomiting may produce azotxinia before alkabsis occurs, 
owing probably to loss of chlorides. In alkalosis due to e.vcessive intake 
of alkalis, there is presunxably some renal impairment. In a mis- 
matched blood transfusion and in the crush syndrome renal failure 
results from blockage of tubules with epithelial and blood pigment 
ddlris, and damage to tubular epithelium. 

In some of these conditions the urine may appear normal, but simul- 
taneous obsen'ations on the specific gravity and volume of urine will 
indicate renal impairment. 

■Retial and Pcstrenal Ureernia. It is usually said that it is necessary 
for three-quarters of the renal parenchyma to be out of action before 
azotaunia occurs ; but if there is a feeble circulation due to cardiac 
failure or peripheral circulatory failure associated with severe infections, 
renal failure may ensue mth lesser degrees of renal damage. Ih both 
these types of unemia the main cause appears to beretention in the blood 
of normal urinary constituents. 

It is probable that the acute convulsive and comatose type of 
ursmia (false urxmia) met with in acute glomerulo-tubular nephritis, 
is due to high blood pressure, arterial spasm, and cerebral cedema. 
According to this view these phenomena are not urajmic, but constitute 
hypertensive encephalopathy. , 

The three cKpi fia l types of uiiemia will now be considered. 

Acute Unemia 

Two types may be described, /ofre associated with acute glomerulo- 
nephritis, and true met witli in acute haemoglobinuric nephrosis. 

Acute Convulsive, Cpileptifonn or Eclamptic Urmmia 
{False Uramia. Hijpertensive Encephalopathy) 

runiral Findings. The patient is usually suffering from acute 
glomerulo-ncphritis, but acute symptoms may occur in association with 
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Chronic Uraemia 

' {pTamia) 

Clinical Findings. It is usually kno^vii that tlie patient is suffering 
from cinonio nephritis. The onset of ursmia is generally insidious, 
and the symptoms may be grouped under the headings of the gastro- 
intestinal, nervous, and respiratory systems. Gastro-inteslinal sijmptoms : 
There is thirst, an unjilcasant taste, which may be bitter orammoniacal 
due to excess of urea and ammonia in the saliva, and loss of appetite. 
There may be nausea, vomiting, djarrhcca associated with uraimic 
ulceration of the colon, or constipation. Sercous symptoms : The 
patient may complain of gei^cral weakness, inability to concentrate, 
and insomnia. Persistent, dull headache is often an early symptom, 
in addition to which muscular tuitchings may occur. Later, there may 
be hiccough, convulsions, amaurosi?, and finally coma. Respiratory 
symptoms : Various types of dyspnoea are described, such as nocturnal 
attacks (renal asthma), Cheyne-Slokes breathing, or air hunger 
(Kussmaul respiration). The “hissing” breathing is not often lieard. 
Cardiac symptoms: Cardiac failure and terminal pericarditis may 
occur. The skin is often <lry, ycUonisb, and pruritus is troublesome. 
A skin “ frost ” (urea crystals) is rarely seen. The temperature is 
usually subnoriual and the patient Is emaciated and dehydrated. The 
blood and cerebro-spinat fluid show a rise in urea and non-protein 
nitrogen. 

Differential Diagnosis. If the non-protein nitrogen of the blood is 
low in patients presenting the signs of chronic nephritis, it can usually 
be assimied that du-onic urxniia is not present. iUkalosis can he con- 
firmed by determining the alkali reserve of the blood. 

Prognosis. Tiiis depends upon the cause, which sometimes can be 
removed, as in tlie case of an enlarged prostate. Some of the conditions, 
such as alkalosis due to overdosage with alkalis, respond rapidly to 
treatment (see p. 38). In others, such as malignant renal arteriolo- 
sclerosis, the outlook is hopeless. 

Treatment Tins must be directed primarily to the causative 
condition and secondarily to the relief of symptoms. If the blood 
nitrogen figures are high, a prclimiimr^'-vaicsection followed by a saline 
intravenous infusion usually affords tcmiwrary relief. The patient 
should also be placed on a low protein diet (see p. t02) for 3 or i weeks, 
this can then be alternated with a medium protein diet (see p. 45.7). 
The bowels should be kept open witli saline aperients, but intractable 
diarrhoea ensues in some cases. Various remedies may be tried for the 
nausea and vomiting, such as liq. iodi nut. m. 1 to 2 m an ounce of water, 
every hour, or a mixture containing Cctii oxalat. (B.P.C.) gr. 5, bism. 
c.'irb. gr. 10, lii^. adrenalin. Jiydroclilor. m. 10, acid, liydrocyan. dil. m. 0, 
sp. chlorof. m. 5, and aq. mentb. pip. dcst, ad 11. oz. J. FI. ax. 1 t.d.s. 
Wasliing out the stomach witli normal saline is also helpful in some 
cases, llcclal uijcclions of 4 to S fl. oz. of normal sahne containing S% 
dextrose may be given every 4 hours, with small drinks of water by 
mouth. Insoiuiua and headache arc best treated by cldoral hydrat. 


tee UnJEARY SYSTETil 


<6S 

gr 10 and sod brom gr 20 tds, or tabella glyceryl trmitrat. 
gr 1/180 may be guen tds to lower blood pressure If the blood 
calemm is low, muscular tmtehmgs can be stopped in some cases by 
the intravenous injection of 5 mils of calcium gluconate (B PJVdd ) 
Tor hiccough an mjection of morphia siilph gr ^ may be given There 
IS no cure for the terminal coma, but venesection may be tried. 

Latent Urremia 
• (Urtfiecjma) 

This occurs when there is complete failure of renal function, and is 
due to postrcnal mecljamcal causes (see'p 463) Ihe symptoms are 
entirely due to retention of urmary substances, there is no dement of 
dehydration or of hypertensive encephalopathy Beyond anuria there 
may be no symptoms noted for tlie first 4 or 5 day s The patient then 
becomes a little droivsy, the temperature falls md the pupils become 
smaller The blood pressure does not rise The blood urea and non- 
protcin nitrogen figures are increased to over 200 rog per 100 c c.) 
and the alkali reserve falls to about 80 cc COg per cent Vomiting 
and muscular taitclungs may usher in the fine) st^e of coma Death 
usually occurs in from 10 to 14 days Unless the obstruction such as a 
calculus, can be remov cd, no treatment is available 


BACTERUL INFECTIONS OF THE RENAL TRACT 
Bacilluria 

Definihoii. The presence of bacteria in the urme, not accompanied 
by local symptoms 

Etiology The organisms may gam access to the urine from the 
blood, being excreted by the kidneys , from the intestines through the 
lymphatics m connection witli the kidneys , or by an ascending infection 
of the urethra. Excretion of otgamsms by the kidneys imphes a certam 
degree of renal damage Such organisms as the Bacterium commune 
(B coh) the Proteus vralgaris (B proteus) tJie Bacterium typhosum 
{B typhosus) the Bacterium paralyphosum A, B or C (B paratyphosus 
.4, B 4V EA cAij- iVerssma gunof- 

rhera (gonococcus), or the Diplococcus pneumonue (pneumococcus) may 
be found Chrome constipation is not a predisposing cause In women 
habitiuil looseness of tlie bowels may be of etiological significance 

Clinical Findings Ihe history is of value Thus the bacdluxia 
may be a sequel of an acute illness, such as typhoid fever, or occur 
during an acute illness, such as pneumonia, infective endocarditis, or 
gonorrhors It may also be noted in cases whose chief symptom is 
dcbihty, as in certain B colt infections, or tJierc may liave been no 
symptoms attnbutable to the baciUima 

Treatment This depends upon the associated conditions, for 
which the special sections should be consulted 
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calculus, renal tuberculosis, obstruction of the ureters due to a calculus 
or abdominal tumour, c) stitis, or urethral obstruction 
Varieties • Pyelitis may be acute or chronic. 

Acute Pyehbs 

Clinical rindmgs The patient, 'who is suddenly taken ill, complams 
of malaise due to the fever and toxasmia There may be no other 
sjuTiptoms, or she may complain of achmg or tenderness ui the loin 
uith frequency of micturition There may also be rigors 

On Examination , The tcmi>eraturc is found to be raised, and there 
IS usually abdominal tenderness mer the aiTceted kidney The urine 
shous the changes described abo\e 

Diffcrenbal Diagnosis. Acute pyehlis is liable to be mistaken for 
appendicitis, salpingitis, or, if occurruig after childbirth, for puerperal 
scpticiemia The diagnosis is established by the examination of the 
urine. 

Course and Complications The course depends largely on the 
treatment given Relapses are liable to occur or chrome pyelitis may 
supervene 

Prognosis This is on the whole favourable 

Treatment The patient should be put to bed and a purge given, 
such as castor oil n oz ^ followed by mag sulph gr 120 next morning 
buhsequentiy the bouels should be kept oi)cn daily with Cascara 
Lvacuaiit (m 30 to CO) or with an enema 

The Diet Too much milk must not be given, but the patient should 
take plcnt) of fluid (0 to 8 puits dail>) sue!) as w iter fnut jmccs and 
barley viuter Hot applications such as Antiphlogistine (eatapkasraa 
kuotuu BP) should be placed on the loin if it is painful The urme 
sliould be made alkaluie by giving a mixture of Sod bicarb gr 30, 
sod cit gr 30, pot acetat gr 30 s>'r auruiit m 30, aqUam ad 
fl uz 1 FI uz 1 four hourly As soon ns the urine is alkaline the 
temperature usually falls and the mixture can be giv en six hourly and 
then 3 times a dav as required. Ilc-vainine gr lo m a glass of viater 
should now be given 1 1 d it, and after food a mixture of Acid sod 
phosph gr 30, tne h>oscyam in 30, aq chlorof ad fl oz 1 FI oz 1 
1 1 d The urine must Ijc kept acid while hcxaniuic is bemg given, so 
that it c.in evert its antiseptic action The acid and alkaline treatment 
should be altenialed every 3 dajs In a favourable case, diagnosed 
earlj , the organisms disappear from the urmc iii a week or so A v aceme 
should be prepared from the urine for subsec[uetit use if required 

An alternative method of treatment consists in the admmistration 
of inandcUc acid Plus may he used even m acute cases with higli 
temperatures Ihe uruie must be kept acid at or about a pll of 5 4 
The total fluid intake during each 24 hours must be limited lo two pmts 
The treatment should be continued for one or two weeks TJie urine 
should be examined every third day for albumm, red cells and casts 
A satisfaetorj and simple way of giving the treatment is as follows 
Iwo prescriptions arc made up ilixture A Slandclic acid gr. 40 
(j G ), ammoH bicarb gr (1 43 G ), ext gjjcyrrhiz liq m 5, sp 
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chlorof. m. 7, saechar. sol. gr. J, syr. aurant. m. 90, aquara ad fl. oz. 4. 
Mixtures. Acid.sod.phosph.gr. 15, aq, chlorof. ad fl.oz. 4. F2-oz. 4of 
mixtures A and B are mixed and taken four times a day after food. 
The reaction, of the urine is tested first thing in the morning, at noon, 
and. in the evening, by adding two drops of methyl red indicator 
to 2 c.c. of urine. One of three colours may be obtained, yellow 
(alkaline), delicate pink (correct acidity), or deep red (too acid). 
If the colour is yellow more of mixture B should be given, if it is red 
mixture B should be omitted. If red cells or casts appear in the urine, 
the treatment should be continued with caution, daily examinations 
being made to see if they increase in number. Usually they disappear 
when the treatment is discontinued and no permanent damage is done 
to the kidneys. If tlic urine is not sterile at the end of seven to ten 
days, the treatment should be continued for a fortnight. If organisms 
are still present the treatment has failed. The urine should be examined 
again a month after the termination of .a successful course of treatment. 
If organisms have reappeared a second course should be given. Alter- 
natively calcium mandciatc may be givcu in the fonn of Jlandecal, 
one level dessertspoonful contains 3 G. of mandclic acid. This dose is 
administered in water 4 times a day. It is seldom necessary to give 
additional ammonium chloride to lower the pll of the urine to S. 
Sulphanilamide or Sulphapyridinc may he used for B. coll and B. 
proteus urinary infections, and Sulphathiazole for those due to tlio 
streptococcus ftccalis and stiphylococcus aureus. Two 0-5 G. tablets 
ore given t.i.d. for 5 to 7 days. The patient must remain in bed, and 
no restriction of fluid intake is required. 

Chronic Pyelitis 

{Itelapsitig or QuiescaU Pijelitis) 

Clinical Findings. Often tlicre are no local symptoms, but Uie 
patient may complain of frequency of micturition and irregular attacks 
of fever with malaise. 

Differential Diagnosis. TJiis is established by ureteric catlieteri- 
sation. An X-ray examination should be made to exclude a renal 
calculus, and the urine also examined for tubercle bacilli. 

Treatment. A course of mandclic acid or of a suipbonainidc drug 
should be given as described above. If the infection still persists the 
question of lavage of the renal pelvis with au antiseptic solution such 
as 1 in lo,000 silver nitrate should be considered. 

C>‘sUtis 

Definition. Inflammation of the bladder. 

Etiology. Cystitis is due to infection witli organisms such as the 
Bacterium conmiune (B. coli), the staphylococcus, the streptococcus, 
the Xeisseria gonorrlitua (gonococcus), the Mycobacterium tuberculosis 
(B. tuberculosis), and the Bacterium tyi>husum (B. tyidiosus). Itm.ay 
be a.ssociatcd with vesical billiarziasis, a calculus, adhesions I>ct'we-cn 
the bladder and colon or a diverticulum, pyebtis, cnhirgrmiuL of the 
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prostate, an uretliral stricture, pelvic tumour, retrorerted gravid 
uterus, spinal cord lesions, etc. Prcdtsposing causes Chill, constipation 
and o\er indulgence m alcohol, and mcomplcte emptying of bladder 
at micturition 

Climcal Findings Acule Cgriitis The patient is suddenly taken 
ill with severe pam m the hypogastnum or perineum, and he has to pass 
unne every 3 or 4 mmutes, only about a tcaspoonful being evacuated 
at a tune There is usually no fever and no constitutional disturbance 
Chrome Cystitis The symptoms are less marked, but there is often an 
aching pam o\cr tjie pubes or m the permeum and frequency of 
micturition The urme An acid reaction implies infection with the 
B coll, B tuberculosis or the gonococcus The unne is alkalme with the 
other infections and in any mixed infection It is cloudy, conta ins a 
trace of albumin, and blood may be present The deposit shows vesical 
epithcbal cells and often some pus cells In children a staphjlococcal 
infection is not uncommon The parent notices that the unne is thick 
or contains slimy or stnngy matter, which may only be present in the 
morning specimen 

Treatment Aeule Cystitis The patient should be kept in bed 
and hot applications placed over the hypogastnum The diet and 
regulation of the boweU arc as for the treatment of p> elitu (see p 470). 
If the unne ts acid, an alkaline mixture should be given with tnc 
hyosejami m. 80 sue hourly If it is alkabne. acid, sod phosph. should 
be administered, such as Acid sod phosph gr SO to CO, tnc hyoscyam 
m. 80, 8p chlorof m 7, aquam ad H oz 1 FI oz 1 in water six hourly, 
lYhen the urine is acid, bexomme should be gnen before meals m 
water, os for pyelitis (see p t70) In many cases mandcho acid, adnunis* 
texed os described on p 470, ts the most successful form of treatment 
Tab aenflavm (B P C ) gr J may be given daily, being an antiseptic 
which acts in an alkalme moiium. 

EJironu! Cystitis In addition to the above measures, the bladder 
may be imgated with a 1/12,000 solution of silver nitrate, and an 
autogenous vaceme given weekly, beginning with small doses such as 
2 j 0 000 organisms 

Pyelonepbnhs 

Defimbon loQammation and suppuration involving the renal 
pelvis and kidney substance. 

Ebology Tlie infections may be ascending and secondary to 
pychtis, or blood borne in pj jcmia, or due to lymphatic spread from an 
appendix or retroperitoneal abscess 

Pathology SluUiple abscesses may be seen on the surface and m 
the substance of the kidney, wiUi inflimimation of the pelvis 

C li n ical Fmdings The patient has usually the symptoms of pyelitis 
(see p 470) with periodical attacks of fever and rigors. Acule 
occur which may prove fatal in a week or so The urine contains 
organisms, albumin, pus and blood 

Trea t me n t. This is os for pyelitis Surgical drainage of the kidney 
IS required m some cases. 



PERINEPHRIC ABSCESS 


473 


Pyonephrosis 

Definitioa. Distension of the renal pelvis with pus. 

Etiology. Pyonephrosis results from infection of the renal pelvis, 
together with obstruction to the outflow of urhie. The latter may be 
due to a stricture, enlarged prostate, diverticulum of the bladder, 
vesical calculi, growth, etc. 

Pathology. One or both kidneys may be affected, depending 
largely on the site of the obstruction. 

Clinical Findings. The patient complains of malaise, and usually 
of aching or pain in the loins. 

On Examination : A renal tumour may be felt on one or botli sides. 
The temperature is usually raised. The urine contains pus, albumin 
and organisms. If both Iddoeys ore alfectcd there is likely to be an 
increase in the blood urea and non-protcin nitrogen. 

Treatment This is surgical. 

< Perinephric Abscess 

Definitioa. Suppuration in the tissues aroimd the kidney, usually 
in the porarc'nal fat. 

Etiology. The infection may be blood'borne, the focus being in a 
cutaneous boil or carbuncle, or in the tonsils. Lymphatic spread may 
occur from an. infected kidney, gall-bladder, appenc^, or from spin^ 
caries. 

Clinical Findings. The patient may complain of no symptoms 
except malaise due to fever, and at times joint pains. In other cases 
an a^ing or a sharp pain may occur in the loin. 

On Examination : Tlie temperature is found to be raised and it rrms 
on irregular intermittent course. Tenderness is elicited in the loin,*and 
later a definite bulging may be seen, or a swelling is felt on abdominal 
palpation over the kidney. The patient may Ue with the hip joint flexed 
on the affected side, if the abscess is tracking downwards. If, on the 
other hand, it is situated above the kidney, the diaphragm on the 
affected side may be raised. This results in some dulness and weak air 
entry over tlie base of the corresponding lung, but tactile fremitus is 
present. An X*ray examination will ako reveal the position of the 
diaphragm. The blood : A leucocytosis of about 12,000 to 20,000 per 
c.mra. may be present. The urine contains a trace of albumin, some 
pus cells and oiganisms (usually staphyloowci) if the kidney is also 
affected. The abscess may eventually point in Petit’s triangle or 
rupture intraperitoneally. 

Different!^ Diagnosis. The history of a crop of boils or carbtmcles 
is suggestive, but if there ore no localising symptoms, other causes of 
obscure pyrexia have to be considered, and the diagnosis is not usually 
made xmtil a swelling appears.^ In the early stages the persistent 
fever, joint pains and constipation are suggestive of infective endo- 
carditis or of a Brucella abortus infection (seep. 559). The agglutination 
test on the blood will exclude the latter. 

TreatmenL This is surgical, the a]»cess being drained. 


474 Tim uitm^atY syi>tem 

GenitO'Urioary Tuberculosis 

Tuberculosis may affect the kidneys, ureters, bladder, or the genital 
organs such as the epididymis testes, seminal vesicles, prostate, 
Fallopian tubes and, rarely, the uterus and ovancs 

The majonty of these conditions are surgical, and occur in adults 
below the age of 40, but children may be affected m cases of mihary 
tuberculosis 


Tuberculosis of the Kidney 

Pathology In the majority of cases the infection is blood borne, 
ascending infection from the bladder being rare The primary focus 
may be m the lungs, lymph glands or elsewhere, but tlie Site is often 
unrecognisable clinically 

Clinical Findings The patient may complain of achmg in the loin, 
frequency of micturition and blood in Uie urine 

Differential Diagnosis If the urine contams tubercle baciUi and 
pus cells, renal tuberculosis is almost certainly present Cystoscopy 
and catheterisation of the ureters are necessary to establish tlic site 
of the lesion 

Treatment This consists cither in administration of tuberculin, 
beginning ^sitb B L 1/20U 000 mg add gradually increasing the dose at 
weekly intervals to 1/5,000 mg, for G to 9 months, or m the surgical 
removal of the kidney One kidney should not be removed if both are 
infected It is unwise to odminutcr tuberculm, if there is co existent 
pulmonary tuberculosis 

Tuberculous Cystitis 

This 18 usually secondary to tuberculosis of the kidney, epididymis 
or prostate The primary source of infection should be removed 
surgically, if a satisfactory response is not obtained with tuberculin 
injections 

Hydronephrosis 

Dedmtion Dilatation of Uie renal calyces and pelvis 

Etiology Hydronephrosis may be congenital or acquired, and is 
due usually to a gradual or intermittent obstruction to the outflow 
of urine 

Congenital llydrontyjhrosis The obstruction may be caused by an 
abnormal brancli of the renal artery, by a disordered function of the 
pelvi ureteral junction or by an imperforate uretlira It is usually 
bilateral 

Acquired Ilijdrontphroats The causes may be grouped as follows 
1 Renal A calculus or growth ro the pelvis 2 Ureteric A disorder 
of llic nervous control of the pelvj ureteral junction Kinking of the 
pclvi ureteral junction by a movable kidney or renal tumour A calculus 
or stricture ^ Pressure due to a pelvic or abdominal tumour, or adhesions 
Injury dunng an operation 3 Vesical A calculus or tumour 4 
Uretliral A stricture, calculus, enlarged prostate or plumosis 

Pathology. The kidney substanceatrophics and only a thin covering 
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may remain. 3h internal hydroneplirosis the calyces ate dilated, but 
later, tlie pelvis distends and tlie kidney substance may be replaced by 
a sac as large as a cocoa-nut, the ureter also dilating to the level of the 
obstruction. In intermittent hydroneplirosis, which is usually associated 
with a kinking of the ureter, the pelvis dilates and contracts as the 
obstruction appears and disappears. Bilateral hydronephrosis is due to 
obstruction in the ure^lua or bladder. 

Clinical Findings, InUrmiiUnt Hydronephrosis. The patient is 
usually a woman, who complains of periodical attacks of pain in the 
loin, generally on the right side, aiul nausea and vomiting, often associated 
with fever. There is scanty niictiuition and relief comes with the 
passage of large quantities of urine. The pain may be referred to the 
healthy side by a reuo-renal reflex Kinking of the ureter may give 
rise to pain resembling renal colic, whicli is known as a Dictl’s crisis 
(see p. 178). 

On Examination : A renal tumour may be felt wliich disappears 
with the onset of the polyuria. 

Conlinuoxis Hydronephrosis. The symptoms are less marked, there 
is some aching in the loin. If, however, the condition is bilateral and 
progressive, symptoms of cltronie uraunia gradually ensue. 

On Ezamtnotion : A renal tumour may be frit. The blood : A rise 
in tlie nitrogen figures indicates that both kidneys arc affected. 

Differential Diagnosis. The hydronephrosis may be demonstrated 
in some rases by pyelography. If more than 20 mils of 15% sodium 
iodide con be injected into the renal pelvis, hydronephrosis is held to 
be present. Radiography after intravenous injection of Urosclccbm B 
(iodoxyluin B.P.Add.) may also demonstrate the lesion. 

Course and Complications. The course must vary with the nature 
of the obstruction. Pyonephrosis may occur as a complication. 

Prognosis. This also varies with the cause. Bilateral lesions prove 
fatal unless the obstruction is removed before irreparable and extensive 
renal damage has been done, death occurring from unemia or suppuration. 

Treatment. If the hydronephrosis is due to a movable kidney a 
renal support should be tried. If this does not afford relief an operation 
will probably be necessary. In the majority of cases the treatment is 
surgical. 

Urinary Calculus 

Definition. Stone in the kidney, ureter or bladder. 

Etiology. The cause of calculus foimation is not known. Certain 
factors undoubtedly play an important part. These include infection, 
urinary stasis, a concentrated urine, and the presence of irreversible ' 
colloids, such as fibrin, which after precipitation will not go back into 
solution. 0>'crdosagc with alkalis, as in Uie treatment of peptic 
ulcer, may lca<l to the foniuition of phosplmtic calculi. It is not 
known whether calculi are associated with a deliciaicy of vegetables 
in the diet, and it is uncertain why Uicy are prone to occur in England 
in certain localities, os ui Norfolk. la India, stone occurs amongst 
the poorer members of Uic coniiiiunily wJio live chiefly on cereals uiul 
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do not have suQicient milk This is possibly due to lack of vitamin A. 
They are not believed to be associated with clialky water Calculus 
formation usually occurs after the age of 20, males being most often 
ailectcd, but urates may be deposit^ m the kidneys of infants, and 
vesical calcuh found in the bladders of poorly nourished cluldren 
Occasionally a large calculus is found m the kidney of a child under 
the age of 2 years One composed of sodium, magnesium and ammo* 
mum phosphate, and another of xanthmc, have been removed 

Pathology Calculi usually form around a colloid nucleus, such as 
fibrm, mucopus, cell debris and micro organisms Primary calcuh are 
said to form in acid urine without any bacterial inflammation, whereas 
secondary calculi are deposited in alkaline urjne infected with organisms 
Thus a phosphatic crust may be formed around an uric acid nucleus 
The following varieties are described Uric aetd Brown, hard and 
irregular Calcium oxalate (mulberry calculus) Dork and irregular. 
When formed m the bladder they are round, they may be dendritie 
when occurring in the renal pelvis They are often mixed with calcium 
phosphate or uric acid Ammonium urate Hard and broirnisli Triple^ 
pkorphale Rather soft and smooth Mixed or laminated calculi They 
have an unc acid nucleus and a phosphatic coatmg Cystine Soft 
yellow green radially lammated Xanthine Reddish brown Indigo ' 
Blue, will mark paper It is derived Irom indol and is extremely rare 
Calcium carhonaie Smooth, hoed and dork grey UrosUalith Con 
taimng cholcstenn 

Cb^cal Fmdmgs. If the calculus remains m the kidney substance 
there may be no symptoms, or tbe patient complams of achmg in the 
loin, and albumm and blood are found m the urine These symptoms 
may be related to ]olUng If the calculus obstructs tlie outflow of urme 
there IS severe pain owing to stretching of tbe renal capsule This may 
occur with a stone in the ureter, and the pam is due to this distension 
rather than to the passage of the stone along the ureter Tbe pain 
ceases either when the kidney does not secrete more urme, or when tbe 
obstruction is relieved The pam is felt m the flank and may be referred 
to the sound side, it may also radiate to the grom and inner side of the 
Hugh There is usually a sense of nausea, and vomitmg may occur 
Renal colic is an agonising pam, which is probably caused by muscular 
spasm of the renal pelvis and ureter The pam occurs in paroxysms 
and radiates along the course of the ureter to the groin, h^ipogastoum 
and testicle, and the testicle may be drawn up The patient is pale or 
flushed, sweats, rolls about iii agony and may vomit There is a 
frequent desire to micturate, and the urme is scanty and may contain 
blo^ Tlie attack lasts usually from a few ramutes to 2 hours, but it 
may be considerably longer After the attack there is achmg and 
tenderness in tbe loin 

On Examination During the attack tliere is abdommol ngidity on 
the alfceted side The chief sj mptoms of a vesical calculus are attacks 
of pain felt at the end of the penis after micturition, radiating to tlie 
penneum and inner side of the Hugh. There js also frequency of 
micturition and tbe unne shows evidence of cystitis (see p 47 J) 
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DUTerentiid Diagnosis. Ren&l colic must be differentiated from 
other varieties of abdominal colic, such as biliary, intestinal, appen* 
dicular or pancreatic colic, or from a DIcU’s crisis associated with a 
movable kidney and kinking of the ureter, or rarely from a tabetic 
crisis. The X-rays will show reual esdeuli, provided they contain a 
sufTicicncy of calcium. Other slxadows such os those caused by calcified 
glands and phlebolitlrs must be excluded. Pyelography may thus be 
required in order to localise the sliadow accurately. 

Course and CoatpUcations. Several attacks of renal colic are not 
infrequent. Tiie chief complications are due to : 1. Ivfcctiou, resulting 
in pyelitis, pyelonephritis, pyonephrosis and cystitis. 2. Obstruction, 
producing hydronephrosis, pyonephrosis, renal atrophy and anuria if 
both kidneys arc put out of action. 3. Ulceration, wiUi extravasation 
of urine through the ureter, A stricture may subsequently form. 
4. Malignant disease, afiecting the kidney. 

Prognosis. In some coses only one attack of renal colic occurs, but 
tile prognosis is always serious, as the calculi tend to recur even after 
operative removal. The stone may be passed without an operation. 
•If boUi kidneys are affected, or if there is evidence .of failure of renal 
function, tlie outlook is very grave. 

Treatment Prophylactic. Plenty of fluids sliould be drunk in hot 
climates. Pyelitis should be adequately treated. 

Curaihe: During the attack : Local heat opplied to the loin or a hot 
bath may relieve the pain of a mild attaeje. For a severe attack an 
injection should be given of morphin. sulph. gr. 1/3 and atropin. sulph. gr. 
1/100. IfthepainisnoCrehcvcdinhalationofchloroforramay berequtred. 
Aficr the attack: A mixture containing tnc.bdIadon. m. ISondpot. citras 
gr. SO should be given every 0 hours until Uie pupils dilate, to aid the 
passage of the calculus along the ureter. If the stone is not passed, the 
opinion of a su^con should be obtained as to iJic advisability of operative 
removal. In any case tiie patient should be kept in bed until the hasma- 
turia has ceased, and an alkaline mixture given, if the urine is acid, 
containing Pot, cit. gr. 30, pot. bicarb, gr. 20, sod. bicarb, gr. 20, sp. 
cldorof. m. 7, aquam ad fl. oz, I. FI. oz. 1 t.d.5. Subsequent treatment : 

If oxalate or urate crystals arc present in the urine, a dose of the alkaline 
mixture siiould be given at in^A, vcSiivasA. to leniia Viie inurxjing 
specimen of urine alkaline. The diet should be rich in vegetables, and 
if urates are passed meat should only be taken in small quantities, and 
substances rich in nucleo-prolein such as sweetbreads, kidneys and 
liver should be avoided. The diet recommended for oxaluria is described 
on p. 442. In all cases, at least 4 to S pints of bland fluids should be 
taken in tlie 24 hours. 

Movable Kidney 

{Floating Kidney. N^hroptosis) 

Definition. Undue mobility of the kidney. 

Etiology. Normally the kidneys move with respiration 1 to 
1| inclics.|3.They are maintained in position byr 1. The perirenal 
fascia, which is attached to the diaphragm and encloses the kidney, the 
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suprarenal, and the penrenal fat 2 The rcna! pedicle, comprising tlie 
renal artery, \em and the ureter 3 The mtra abdominal tension. 
(This however is normally negative ) S The shape of the renal fossa, 
which IS narrower at its lower end in tlie male than m the female 

Tlie factors wluch may cause undue mobility of the kidney therefore 
include 1 Weakness of tlie abdominal wall 2 Generalised viscero- 
ptosis and traction of a loaded colon 3 Enlargement of the kidney. 
4 Scoliosis which renders the renal fossa more shallow 3 Emaciation 
C Obesity wluch may cause a mesenteric drag 7 The presence of a 
mesone|)hron 8 Trauma especially in atidetes A mo%abIe kidney 
IS more common in women owing to the greater prevalence of con- 
stipation and visceroptosis, the renal fossa is more shallow, and there is 
laxity of the abdominal wall after pregnancy Purtlicr, it is more likely 
to occur on the nght side as the hepatic flexure causes a greater drag 
than the splenic flexure, and the renal fossa is more sliallow on the 
right side The following degrees of mobility are recognised clinically 
Palpable hdney The lower pole can be felt on inspiration Movable 
] idiiey The upper pole can be felt on inspiration and the kidney held 
down with the linger above it rioaling kidney The kidney can be 
pushed across the abdomen to the ntid line or further, owing to tlio 
presence of a mesunephron 

Clinical Findings The patient is usually a woman, and half the 
eases seen arc between the ages of 30 and 40 Tlie nght kidney is 
affected at least twelve times as frequently as the left In many 
instances a movable kidney is found on routine examination without 
tlie patient being aware of any discomfort In oilier cases the patient 
complain!, of lassitude, acluiig, dragguig or tenderness m tlie lorn, 
flatulence, constipation or general nervous symptoms A special 
symptom, known as Dietl’s ensis, may also occur This consists of an 
attack of severe pain lu the lumbar region which radiites along the 
(our*e of tJic ureter to the groin aniJ inner side of the Ungh The 
Itniperilurc lulls mid the puKc is frequent Jlicliirition is scanty and 
there may Ik blood m the urine it is piohably due to kmkmg of the 
ureter An mlcrmittcnt hydronephrosis may also develop the renal 
cupsult being distended owing to retention of iiriiie m the pelvis, relief 
being obtained when the urmc is evacuated 

On Lxamviation The patient is usually thm, with a narrow costal 
angle and lax abdominal wall Palpation of the kidney may produce 
nausea Varying degrees of renal mobdity, as described above, may be 
detected 

Differential Diagnosis. A pnlpable kidney on the right side must be 
ddferciitiatcd from a Riedel s lobe of the liver (see p 7a), an enlarged 
gall bhwlder, a pyloric or colonic tumour, and on the left side from an 
enlarged spleen or growtli m the stiMnacli or colon Tliere is usually 
alUc dilBculty X ray examination and pyelography serve also to 
demonstrate the size and position of the kidney. Dietl s crises simulate 
renal colic, and X ray exaimnalion and pyelography ire of service in 
indicating the presence of a calculus 

Course and Complications Generalised visceroptosis is often present 
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Complications include hydronephrosis, calculus formation, pyelitis, and 
adijesions between the kidney and duodenum. Jaundice may result 
from obstruction of the bile duct by adhesions. 

Prognosis. This is good as regards the effect of movable kidney on 
life, but it is a cause of persistent ill-licaith. 

Treatment. The patient should not be informed if a movable 
kidney, which is causing no symptoms, is discovered during a routine 
examination. If it is associated with general visceroptosis, the treat* 
ment for visceroptosis should be given (sec p. 60), and a belt with a 
kidney support may be worn. An operation may be necessary to relieve 
intermittent hydronephrosis or Dietl’s crises. 

Congestion of the Kidneys 

Passive congestion occurs in heart failure (cardiac kidney) or is due 
to obstruction of the renal veins. The urine is diminisiied in volume, 
the specific gravity is raised, albumin is present and red cells, granular 
and hyaline casts may be found in the deposit. 

Infarction of the Kidneys 

The emboli are usually derived from the heart. Minute bacterial 
emboli, in subacute infective endocarditis, give rise to focal nephritis 
(see p. 4jU). Larger infarcts cause severe pain in the kidney region 
with hsmaturia. 

S>'phlUs of the Kidneys 

Chronic nephrosis may occur in the secondary stage (see p. 457). 
Later, gummata may form, with an associated amyloid degeneration of 
the kidneys. 

Renal Tumours 

Simple Tumours. These arc comparatively rare. They include a 
fibroma, adenoma, lipoma, papilloma and angioma. An angioma of the 
renal pelvis may give rise to severe and so-called essential ” biematuria. 

A papilloma of the peUds tends to be locally malignant, recurring after 
‘ removal and spreading down the ureter. 

Malignant Tumours. These may be primary, and include a 
carcinoma, such as an udcnocarcuioma (hypernephroma or Grawitz 
tumour). A si^uainous epithcHoma may form in the renal pelvis. The 
primary sarcoma includes an embryonm (^Vllm's tumour, containing 
muscles fibres and rarely cartilage and bone). Secondary carcinoma and 
secondary melanotic sarcoma also occur. 

Pathology, 'nie hyperncpluomo. This is now usually considered 
to be a papillary adenocarcinoma arising in tlie renal tubules. It 
may occur in any part of the kidney. It shows yellowish fatty areas, 
and haimorrhages or cysts may be present. Secondary deposits form 
in the Jong bones, such as the tibia, in the bodies of the vertebrse, and in 
other oigans, sucli as the lungs, liver and brain. The bony deposits are 
often very vascular. Other varieties of carcinoma include an alveolar 
adenocarcinoma and a tubular adenocarcinoma. ' 
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Clinical Findings Ihe patient may be an infant, in whicli case the 
tumour IS usually a sarcoma orhypcrnepliroma 

On Examinalxon The child is weak, pale, wasted and the abdomen 
IS swollen A renal tumour may be present The characteristic signs of 
thus arc A tumour is felt in loin, which enlarges downwards and 
backwards and later extends towards the mid line It is dull on per 
cussion, the dulness extending backwards to the flank A band of 
colonic resonance may be found ninuing across it The tumour has a 
rounded border and the upper pole may be palpable There is very 
shght movement with respiration The urine may contam blood or 
albumim 

In an adult a hypernephroma may be so small that it gives nse to 
no local signs, or it may form a dc^itc swelling Pyelograms may 
re\cal tliat one kidney is abnormal Painless haunaturia is the earliest 
sign of a renal tumour m tlie majority of coses In the male the presence 
of a varicocele occurring for the flrst tune m a'patient of middle age, 
which does not disappear on lying down, is very suggestive of a malignant 
renal tumour especially if it is right sided 

If a secondary deposit forms in the tibia, a reddish brown dis 
coloration of the skin may be seen o>er it, then a bony swelhag is felt, 
and as tlus enlarges pulsation may be detected If blood is presenf in 
tiie urine cathcteruation of the ureters will show from wbicli kidney 
it IS coming 

Prognosis Death usually occurs m from 1 to 2 years from the date 
of diagnosis 

Treatment The results of nephrectomy are (hsappomting 
Renal Cysts 

The follou mg \aneties of cysts may occur m tlic kidneys Congenital 
cystic kidney Solitary cysts Retention cysts Hydatid cysts 
Degeneration cysts in new growths 

Congcutal Cystic Disease of the Kidneys 
(Polycystic Disease) 

Etiology Congenital cystic disease is thought to be due to a faulty 
union of tJie renal tubules at the junction of those developed from 
the metanephros and those derived from the Wolffian duct This 
pomt is situated in the collecting tubules With an obstruction at tins 
position a gradual dilatation of the tubules above occurs, with cyst 
formation * 

Pathology The kidney may be considerably enlarged so much 
so that wlien occurring in the feetus it causes difficulty in labour 
The kidney substance may be almost entirely replaced by cy sts They 
contain a clear or turbid fluid, m which urea and blood may be present-^ 
One or both kidney s may be affected In addition cysts may be found 
in the liver and pancreas nnd at times in Uie lungs 

Clinical Findings. The infant may he still born, or may die rapidly 
from urxmia If occurring in adults no symptoms are usually noted 
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until after the age of 30. The symptoms are then those of malignant 
renal sclerosis or of a renal tumour. The patient complains of lassitude, 
headaches, attacks of nausea and vomiUng, or of an aching in the loin. 

On Examination : An irregular renal tumour may be felt on one or 
both sides. The heart is usually enlarged, the arteries thickened and 
blood pressure itused. The urine resembles that of renal sclerosis, the 
volume being increased, tlie specific gravity low, and a trace of albumin 
being found, uith an occasional hyaline or granular cast. Periodical 
attacks of hxmaturia may occur. the lesion progresses, the blood 
shows retention of urea and non*protein nitrogen. 

Differentia] Diagnosis. The diagnosis cannot usually be established 
unless the jrrcgular knobbly kidney is palpable. ^Vn operation may 
be performed for a renal tumour, and the true nature of the lesion may 
only be discovered in this way. . 

Course and Complications. The course is progressive, witli gradual 
failure of renal function. Polycystic degeneration of the liver and 
pancreas follows in some cases, ^rcbral hxmorrhoge may occur as a 
complication. 

Prognosis. Death may eivsue in from 3 to 25 years after congenital 
cystic disease has been diagnosed. The patient may live for many 
years with a high blood nitrogen content. 

Treatment This is os for renal sclerosis. The kidney sliould not 
be removed by operation. 

The Solitary Cyst 

This is usually met irith in cliildrcn. It is probably a variety of 
polycystic disease. The cyst is generally situated in the renal cortex, 
and may contain over 2 pints of fluid, lu adults large solitary serous 
cysts occur in the parcnchjTua of the kidney. They contain clear 
yellow fluid. 

Retention Cysts 

These are met with post-mortem in cases of chronic nepliritis* 
Clinically they give rise to no sj-mptoms. 

HydaUd Cyst 

This is due to an echinococcus infection. If the cyst ruptures into 
the renal pelvis, there is renal colic, and booklets are found in the urine. 
It may also burst into the intestine or peritoneal cavity. 

Cvstic Degeneration of a New Growth 


CHAPTER VI 

THE HEMOPOIETIC SYSTEM 

Introductory The hamopoietic system is concerned with the 
production during life of the formed elements of the blood. Accordmg 
to the polyphjletic view the red cells and granulocytes are produced by 
the bone marrow, the lymphocytes develop m lymph glands and 
lympjiatie tissues generally, and the monocytes ate derived from the 
reticulo endothelial system The platelets are derived from mega 
karyocytes in the bone marrow Certain factors arc required for the 
maturation of the red cells The primitive marrow cell is converted 
into a mcgaloWast possiWy with the aid of an unknoini agent The 
active principle from the liver and stomach and perhaps the vitamm B 
complex (sec p 4&7) aid m the cliange Uoai megalohlast to normoblast 
Iron, copper, thyroxine and possibly vitamm C are concerned with the 
change from normoblast to erythrocyte The reticulo endothelial 
cells ore branched connective tissue cells with athnity for special d>es 
such as pytrhol blue Tliey arc widely distributed m the spleen, liver, 
bone morrow omentum adrenals the pituitary, etc Red cell destruc 
tion IS effected by the reticulo endotbdial cells m the spleen and hver, 
and possibly elsewhere Xhc total blood volume is approximately 3 litres 
The following exarmnations of the blood or bone marrow may be 
required m the mvestigation and treatment of diseases m this group 
1 A Blood Count A normal blood count for an adult is as 
follows lied cells, average for both sexes, 5 000 000 per c mm Hb 
average normal for males and females Haldane standard 105% Sabli 
standard SS% These figures are equivalent to 14 5 C Ub per 100 c c 
blood The size, sliape and staiomg properties of the red cells are 
noted Normally no nucleated red cells ore seen, except m an infant 
for a few daj s after birth Reticulocytes are unznature cells showing 

with vital stains a reticulum in tbeir cytoplasm and normally present 
to the extent of J tol% They arc the same cells as exhibit iiolycliromasia 
when stained in a dry film An excess of reticulocytes in the blood 
indicates that the red cells arc beuig rapidly put forth into the curcula 
tion The Jncmoglobin content of cadi average red cell ts indicated 
by (a) The Mean Corpuscular Ub This is the weight of Ilb m cacli 
average cell The normal mean is 20 5yy (yy — O OQQOOOQOl mg ) 
(b) The Mean Curjuucular Ub Concentration This mdicates the degree 
to which eacli red cell is saturated with Hb The normal mean is S5% 
(e) The Colour Index This indicates the amount of Hb in each average 
red cell, and taking as arbitrary normal figures, Hb 200% and r^ 

cells 5 imllions, the C I is Tlie normal figure is 1 (d) The 

Saluralion Index This mdicates the degree to whicli each av erage red 
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THE HEMOPOIETIC SYSTEM 

Introductory The liaemopoietie system is concerned with the 
production during life of the formed elements of the blood. According 
to Uie polyphjlelic view the red cells and granulocytes are produced by 
the bone marrow, the lymphocytes develop m lymph glands and 
lymphatic tissues generally, and the monocytes are derived from the 
rcticulo endothelial system The platelets are derived from mega* 
karyoeytes in the bone marrow Certain factors axe required for the 
maturation of the red cells The primitive marrow cell is converted 
into a megaloblast, possibly with the aid of an unknonn agent The 
achve principle from the liver and stomach and perhaps the vitamin B 
coniplev {sec p 487) \id in the change from megaloblast to normoblast 
Iron, copper, thyroxine and possibly vitamui C are concerned with the 
change from normoblast to erytlirocyte The leticuJo endothelial 
cells are branched connective tissue cells with allmity for special dyes 
such as pynliol blue. They are widely distributed m the spleen, liver, 
bone marrow omentum, adrenals, the pituitary, etc Red cell destruc 
tion IS eifected by the rcticulo endotheiia! cells m the spleen and liver, 
and possibly elsew here The total blood v olume is approximately 5 litres 
The follow mg exaimaatioas of the blood or bone marrow may be 
required in the investigation and treatment of diseases m this group 
1 A Blood Couiil A normal blood count for an adult is as 
follows Red cells, average for both sexes, 5 000,000 per c mm Hb 
average normal for males and females, Haldane standard 105%, Sahli 
standi 8a% These figures arc equivalent to 14 5 G Hb per 100 c c 
blood The size, sliapc and stainmg properties of the red cells arc 
noted Normally no nucleated red cells arc seen, except m on infant 
for a few day s afterbirth Reticulocytes are immature red cells showing 

with vital slams a reticulum in their cytoplasm, and nonnaJly present 
to tlie extent of J to 1 % They are the same cells os exhibit polychromasia 
when stained in a dry film An excess of reticulocytes m the blood 
miJreiiieJ that the nsf ccHs are hemg rapwfi’y poC tbrth into the circufa- 
tion The hicmoglobin content of ea<d] average red cell is indicated 
by (a) The Mean Corpuscular Hb This is the weight of Hb in each 
average cell The normal mean is 20ayy (yy ~ o 000000001 mg) 

(b) The Meaji Cor]nu,eular lib Concentralion Tlus indicates the degree 
to which each red cell is satumted with Hb The normal mean is 85% 

(c) The Colour Index This indicates the amount of Hb m each average 
red cell, and taking as arbitrary normal figures, Hb 100%, and red 

cells 5 mUlions, the C I is The normal figure is 1 (d) The 

Saturation Iiulex This indicates the degree to which each average red 
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cell is saturated witb Hb., as shown by comparing the mean corpuscular 
Hb. concentration of the blood in question with the normal mean 
corpuscular Ilb. The normal saturation index is 1. 

Tile size of eacli average red cell is indicated by : (a) The Mean 
Corpuscular Diameter. The normal average is 7'2/i. (6) The Mean 
Corpuscular Volume. The normal average is 87c/i. (c) The Volume 

Index. This indicates the volume- of an average red cell of the blood 
in question compared with the normaf average reel cell volume. The 
normal figure is 1. The average life of a red cell is about 30 days; 
it is destroyed by disint^ation. White cells : 0,000 to 0,000 per c.mm. 
Differential white count. Granulocytes. These include : Polymorpho- 
nuclears (neutrophils) 50 to 65%, eosinophils 1 to 4%, mast cells 
(basophils) J to 1%. Lymphocytes (small) 15 to 25%. Lymphocytes 
(large) 5 to 1S%. Large mononuclears (monocytes, hyaline or transi- 
tional cells) 4 to 6% (see Fig. 46). The average life of a polymorpho- 
nuclear cell is four days, and of a lymphocyte less than a day. 

2. A Plalelci Count. Normally there are 200,000 to 500,000 platelets 
per c.nun. 

3. Fragiiily of the Red Cells. Normally hsemolysis does not occur in 
solutions of sodium chloride, until the percentage of NaCl has been 
lowered from tliat of normal saline (0*3%) to a strength of 0*45%. ^Vith 
increased fragility hceraolysis may begin at 0-65% NaCl and be complete 
at 0*5%. 

4. The Bleeding Tvne. A small cut* is made in the cor or finger. 
Drops of blood are taken up on absorbent paper every 30 seconds, until 
bleeding stops. The normal time is l to 5 minutes. 

5. Tiie Coagulation Time. This varies with the method used, and a 
control should always be made to allow a normal reading os a com- 
parison. The normal time by Dale and Laidla'w's metliod is to 
2 minutes. 

fl. The Sedimentation Rale of the Red Cells. By the Westergren 
method, in wliich the tube is divided into 200 mm., the average normal 
reading at one hour is plasma 4 mm. (=s plasma 2 mm. %) for men, 
and for women plasma 5-5 mm. (» plasma 2-7 nun. %). By Wintfobe’s 
metliod the average normal sedimeutation reading at one hour is plasma 
3-7 mm., (= plasma 3-7 mm. %) for men, and forwomenplasmaO-Omm. 
(= plasma 9-0 mm. %). 

7. The Estimation of Prothrombin in Plasma. The clotting time of 
oxalated plasma, when mixed with an excess of thrombokuiasc and an 
optimum amount of calcium, is employed os a direct measure of the 
prothrombin content of the plasma. Using the mctliod of Quick, 
normal plasma (100% prothrombin) should clot in 12 to 13 seconds. 

8. Stertxal Pmicture. 0-25 c.c.ofmarrow lluid isremoved bypimcture 
of the sternum, using a Salali needle and dry sjTingc. The fluid is put 
in a tube containing ^\^nt^obc’s dry oxalate mixture, smears are then 
stained by Lcislmian’s mcUiod. 

0. Blood Grouping. The red cells may contain agglutinogens A or 
B, or both, or none ; and the scrum may contain agglutinins « or 
or both, or none;. Agglutinin « orfi causcsjfagglutination of corpuscles 
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coatamingagglulmogenAorJi, respcctirdy Fourgroupsare described, 
according to the corpuscular agglutinogen content 


6roup 

^ CoTpuAcular IggluU ogen 

6erMm tggluimin 

A, B or I 

AB 

0 

A or 2 

A 

i> 

B or 8 

B 

a 

0 or i 

O 

.+J3 


Donors Group AB may gne blood to Group AB , Group A to A 
or AB , Group B to B or AB , and Group 0 is a universal donor 
Recipients Group AB is a universal recipient Group A may receive 
blood from A or O Group B from B or O, and Group 0 from O It 
IS better to use the blood of a donor of the same group as the recipient, 
rather than that of a universal donor Further, the serum of the 
reapicnt should always be tested against the corpuscles of the donor 
In the investigatiou of certain cases of an»mi& other tests are 
required, such as a fractional test weal, banum meal, the van den Bcrgh 
reaction the AVassermann reaction an cxammation of the unne for 
bile pigments and a test for occult blood m the feces 

Various abnormal cells may appear in the blood m disease 
1 Abnonn^ red cells Sfacrocytes arc large non nucleated cells 
Sficrocytes arc small non nuclea^ cells Megaloblasts and erythro 
blasts are large nucleated cells Normoblasts are normal sized nucleated 
cells The red cells maj exhibit polycltromosia (stammg diffusely a 
bluish colour) or punctate basophdia (showing blue granules) They 
may be irregular m size (amsocytosis) or in shape (poikiJocytosis and 
sicUe cells) 2 Abnormal xohtU cells Precursors of granulocytes 
These are premyeJocyles with oval nuclei myelocytes with indented 
nuclei and metamyelocytes with a lobed nucleus These cells may 
contain neutrophil eosmophil or basophil granules and are classed 
accordingly The parent cell of the myelocyte is called a myeloblast, 
and that of the lymphocyte is a lymphoblast (see Fig 40) It is often 
very difhcult to dutinguish between a large immature lymphocyte 
(lymphoblast) and a myeloblast Tbc myeloblast is slightly smaller, 
and often tlic oaidasc test shows that the cytoplasm is granular In 
the \cry early stages however, tho oxidase test is negative The 
oxidase test is negative witJi the lymplioblast the cytoplasm being 
agranular 


Leucocytous 

Dcdnibon An increase m the number of white cells in the blood 
Etiology Physiological Icucocytosis occurs after meals, exercise, 
cold baths and during labour and the first week, of the pucrperiura 
In children there is a physiological lymphatic Icucocj tosis In path 
ologicol leucocytosis the dilTcrctit types of white cell may be unequally 
aifeetciL Polj/inojphonucUar leucocptosis 'Kiis js met with in septic 
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iofections, in lobar pneumonia, in paroxj'smal tachycardia, in coronary 
occlusion, in diabetic coma and after an acute hxmorrhage. 00% of 
the -white cells may be neutrophil polyn\orphonuclears. Lymphatic 
leucoctjfosis : This occurs in lymphatic leukannia, glandular fever, 
whooping-cough and sometimes in mumps. Up to 90% of the white 
cells may be lymphocytes. EoHnophilia : This is found in asthma, in 
parasitic infections such as ankylostomiasis and hydatid disease, in 
skin diseases suclt as psoriasis, urticaria and dermatitis herpetiformis, 
in polymyositis, and at times in acute polyarteritis nodosa, Hodgkin’s 
disease or leukxeinia, in chronic abdominal tuberculosis (see p. 18C), or 
it may occur as a familial condition of unknown etiology. Up to 70% 
of the white cells may be eosinophils. A condition of eosinophilia with 
splenomegaly is described, due to syphilis, Hodgkin’s disease, malaria 
or some imknown cause. The mastcells may be increased to about 20% 
in myeloid leuksmia. The large mononuclears may increase in infections 
such as malaria, syphilis or trypanosomiasis. 

Leucopenia 

Deflnilion. A diminution in the number of white cells in the blood. 

Etiology. Physiological leucopenia: This occurs in old age and in 
starvation. Pathologigal leucopenia : This may be met with in tuber* 
culosis, influenza, typhoid fever, pernicious anxmia, splenic amsmia, 
Hodgkin’s disease, after ex|»$ure to radium, and in agrandocytlc angina. 

Thrombocytosis 

A temporary increase in the platelet count occurs after a hamorrluige, 
childbirth and splenectomy. It is met with in polycytliscmia vera, 
chronic myeloid leuloemia, Hodgkin’s disease, in the remissions of 
pernicious ansmia, and in the anxmia of cluxiuic sepsis, tuberculosis, 
carcinoma, etc. Thrombocythxmia is described on p. 523. 

ANi£MIA 

The classifleation of the onxraias remains a most diOicuIt problem, 
owing to the incompleteness of our knowledge of their etiology'. For 
clinical purposes ansmtos were formerly grouped as prinjary and 
secondary. The cause of the primary atuemias was unkno^^n, Avliereas 
secondary anaonias were due to sonie recognisable agent, /uch as 
infection or hemorrhage. As in all cases anaunia must result from 
a deficient formation of red cells or from their excessive destruction, this 
clossiflcation becomes more unsatisfactory os our knowledge increases. 
Wintrobe, in 1930, grouped some of the anaemias according to the size 
and hasmoglobin* content of the ted cells. It should be realised that 
although a red cell may contain less hicmoglobin than normal in propor* 
tion to its size (hypochromic anaemia), the proportional amount of 
hxmoglobin is never increased. There is therefore no sucli condition 
as hypcrchromic ananiia, the high colour index in pernicious amcmia 
being due to large red cells containing a normal percentage of luemo* 
globln. Wintrobe’s clasbillcation is as follows : 1. Macrocytic an<E7nta, 
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as in pernicious anieinia, achrestic antenna, the anxmia associated with 
liver disorders such as cirrhosis, passive congestion, carcinoma, and 
acute yellow atrophj, and with myToedema, the antenna of sprue, 
tropical macrocytic anxmia, the pernicious aacnua of pregnancy, the 
anxnua of chylous diarrhoea and of Dipliyllobothrium latum infestation 
2 liomoajUc ancemta, as in aplastic anxmia, malana and after an 
acute hxmorrhage 3 Sxmj^ macrocytic anamia, as m chronic infec- 
tions and carcinoma 4 ^ficrocytie hypochromic ancsmia, as m chronic 
luunorrhage, infestation with hookworms, sunple achlorhydric anxmia, 
the Plummer Vmsoa syndrome, chlorosis and the sunple nutritional 
anxmia of lufauts A deftnile advantage of Wmtrohe’s classification 
IS that it emphasises the distuiction between macrocytic and micro- 
cytic hypochromic anxmias This is of clinical importance, as, if the 
red cells arc saturated with haanoglobm, the macrocytic anx m i a s 
arc benefited by liver therapy, and the Jiypochromic anxmias by 
iron Iron is, however, rcquit^ for macrocytic anxmias, if the satura- 
tion index is low 

DaVidsoa, m 1032, put forward a classification with an etiological 
basis This is obviously sound, but there are at present gaps m our 
knowlcd^ which render it incorDpletc The following classification 
IS that m Davidson with some modifications 1 l^utniionaldeficicficy 
anxmias These may be due to> (a) Lack of tbe'anti anxmic principle 
(see p 1S7) This occurs os a prunary defect (the diet being adequate) 
ut pernicious anxmia, and as a secondary d^ect (t r , resulting from 
some tccogmsable cause) in the anxmia of sprue, dysentery and 
tropical tocgalocytic anxmia, in the pcnucjous anxmia of pregnancy, 
in Diphyllobothtium latum infestation, m caremoma of the stomal 
and i^ter gastrectomy In this latter group there is also often an 
error m iron assimilation There may be a deficiency of storage 
of the bxmopoictic pruicipic in advanced curhosis of the bver. 
(b) Lack of the factors required for hxraoglobm formation such as 
iron and possibly copper, calcium, tbyrozme, vitamm C, chlorophyll, 
and a salt balance in the food This also may be a primary defect, 
as m the simple achlorhydric anxnua and the Plummer-Vinson syndrome 
vyhcrji the food intake is often satisfactory , or secondary to a 
recognisable food or endoenne defect, os m the simple nutritional 
anxmia of infants, chlorosis, chrome gastritis and enteritis, cabac 
disease, starvation, prolonged milk feeding os in the treatment 
of peptic ulcers, and m myxoedema and thyrotoxicosis. 2 Pott- 
hitmorrhagic anesmtas These occur after acute or chronic hxmorrhage. 
3 J/<rinoly(ic anxmias (o) Acute hxmolysis may result from black- 
water fever, malaria, paroxysmal hxmoglobmuna, septicxnua, or 
toxins, such as snake v enom It also occurs m I^dercr’s 
(6) A persistent hxmolysis, as m congenital or acquired acholunc 
jaundice, sickle-ceJl amunia, Cooley s aaxnuo, Von Jakseb’s ansima, 
and lead poisoning t Anamiat due fo inhibition of the lone marroio 
function These may be primary, as m aplastic anxmia, or secondary, 
as m aplastic anxmia due to noxious agents such as rays, radium 
emanations, benzol, lead or mercury A Icuco-erythroblastic 
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occurs Giving to involvement of bone marrow in carcinomatosis, myelo- 
matosis and in osteosclerosis (Marble-bonc disease of Albers-Schdnberg). 

By some writers groups 1 and 4 in the above classification are grouped 
together as the Dyshcetnopoiettc amcmias. 


NUTRITIONAL DEFICIENCY ANAEMIAS 
Pernicious Anounia 
{Addisonian Anamta) 

Definition. A severe anaunia of uncertain origin, characterised by 
a typical blood picture, and a progressive course which is often 
interrupted by remissions. 

Etiology. The accepted theory is tliat pernicious anrcniia results 
from the lack o£ a hremopoictic or anU-ana?mic principle, known also 
as the pernicious anaemia (P.A.) factor. This h.-emopoictic principle 
is formed from the interaction of an extrinsic and an intrinsic factor 
in the small intestine. The “extrinsic factor “ is present in protein 
foods. The “ intrinsic factor ” of CasUc occurs in normal gastric 
juice, and is probably a rennin-likc ferment. It is also known os 
“ baunopoietin “ (^Vilkinson). Mculcngraclit believes that in the 
pig the “ intrinsic factor ’* is secreted by the pyloric glands and by 
Brunner’s glands in the duodenum. These two sets of glands constitute 
the “pyloric gland organ.” Pepsin and hydrochloric acid, on the 
other ^nd, arc formed in the fundus of the stomach. The hxmopoictic 
'principle tlius formed is carried to Uie liver and other organs, and 
stored in the liver, and to a lesser degree in the kidneys and spleen. 
In its absence pernicious anaimia develops owing to tlie failure of 
conversion of megoloblasts into erythroblosts and normoblasts in the 
bone marrow. ^Vhen these mcgaloblasts ore liberated into the blood 
stiKun they axe destroyed by the cclb of the Teticulo-endotlxelial 
system. The iron which b deposited in the spleen, liver and kidneys, 
and the excess of bilirubin in the blood, ore in part duc>to this hoimo- 
lysis, and in part to tlie failure of the bone marrow to utilise these 
substances in the production of red ceils. 

In pernicious anaemia the hsniopoietic factor is not formed, owing 
to the absence of the “ intrinsic factor ” from the gastric juice. This 
is associated with achylia. Acliylia gastrica has been demonstrated 
in the majority of cases, the gastric juice showing no free HQ, pepsin 
or rennin after the intramuscular injection of 1 mil. of 0-1% solution of 
histamine. If gastric juice obtained from a. patient suffering from 
pernicious anaemia is incubated •with beef, the hsemopoietic principle 
is not produced, owing to the absence of the “ intrinsic factor.” Sturgis 
and Isaacs have also shown that tlie hicmopoletic principle is present 
in dried whole hog’s stomach. Wilkinson demonstrated that the 
mucous membrane and muscle layer of the hog’s stomach yield a 
light powder when desiccated at 40" C. in vacuo. This stomach 
“ extract ” is potent in the treatment of pernicious anamia. The 
“ extrinsic factor ” is possibly closely allied' to the vi t a m i n B complex. 
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Jlannite a yeast e,xtract, 'which contains vitamin and mcotmic 
acid, IS in some cases efTicacious m the treatment of pernicious anaania, 
but probably only m those cases m which there is a small quantity of 
tlie mtnnsic factor ' present m the gastric juice 

Predisposing causes 1 \ge Usually after 85 years 2 Sex 
No definite difference 3 A famihal incidence is noted m some cases 
4 Extensive gastrectomy 30% of such cases may develop pernicious 
ansmia 

Pathology Post mortem the body is well nourished The skin has 
& lemon yellow tint the subcutaneous fat is j ellow, and Uie muscles 
rather dark red The heart is soft ovring to fatty degeneration and 
tabby cat striation is seen under the endocardium and on the 
musculi papiUarcs and coluninai camex The tongue is smooth and may 
show ulcers on its edges The mucous membrane of the stomach is 
atrophied and petechial Incraon-hages may be seen Microscopical 
examination shows changes m the fundus with atrophy of glands and 
disappearance of the parietal and chief ceils but the glands m the 
pylorus are well preserved and no changes arc seen m Brunner s glands 
In man as opposed to the pig it appears tiiat the uitrmsic factor is 
formed in the cardia and body of the stomach The liver is slightly 
enlarged owing to fatty infiltration The spleen is usually enlarged, but 
may be smaller than nonnal Owing to the deposition of bet iron 
(hsmosidcnn) a prussian blue reaction is given by sections of the liver, 
and occasionally by the spleen and kidneys, on applying a 2 to 5% 
solution of potassium ferrocyonidc followed after washing by 5 to 
10% hjdrocidorie acid The red morrow of the bones is mereased, 
especially in long bones such as the femur Degeneration may be found 
in the postero lateral columns of the cord 

Clinical Fmdings The patient is usually an adult between the ages 
of 35 and 45 j cars A cry rarely pernicious antiunia occurs m children 
He complains of progressive weakness increasing pallor with dyspnoea 
on exertion palpitations and at times anginal pains due to anoxia 
of the heart muscle In some coses swelling of the feet or may 

be noted There may be soreness of the tongue numbness or tingling 
m the legs and hands vonuting or diarrhcca Failing vTSion, due to 
optic atrophy may be the f rst ^mptom 

On Examinal\on The nutntion of the patient is usually good The 
tongue may be very smooth. The skm is pale vnth at tunes a 
lemon yellow tint There mav be cutaneous pigmentation with areas 
of Icucoderma and small pctcchix may be seen The spleen and liver 
are often yust paljabJe FvmIcdcc of posterolateral spinal sclerosis 
may be found such as patcliy anasthcsia of the legs, weakness of 
muscle^ and an extensor plantar rcsjionse. Cases ui vrhich there is 
tenderness of the lalvcs weakness of the legs tmgluig numbness, 
and depressed tendon reilcxcs may be suffering from peripheral neuritis 
or an early stage of subacute combined degeneration In some instances 
there IS definite jaundice and ascites The blood A typical count during 
a relapse phase is as follows Red cells SOO 000 to 2 oOO 000 per 
Ub,12to09% Cl, 11 Mum corpuscular Ub£0// Mean corpuscular 
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Hb. concentration 83%. Saturation index 1. The average size of the 
red cells is S'S4/i (normal 7'2/i). 3fean corpuscular volume ISO c/i. 
Volume index 1*5. The red cells show anisocytosis, poikilocytosis, 
megalocytosis, polychromasia and punctate basophilia. Normoblasts 
and mcgaloblasts arc present. The platelets are reduced. Reticulocytes 
are increased to about 2%. White cells: There is a leucopenia, 4,000 to 
5,000 per c.mm., with relative lymphocytosis up to 50%. Thepolymorpho- 
nuclcars show a “ shift to the right ” in the iirnetli count, many having 
a four or five lobed nucleus. There are usually' some myelocytes present. 
The coagulation time : This is prolonged. The sedimentation rate : 
This is increased, owing to the anxmia alone and not to tissue destruc* 
tion. The serum : An indirect van den Bergh reactaon is given. The 
bone marrow obtained by sternal puncture in untreated cases shows 
25 to 45% of the cells to be megaloblasts and erythroblasts, and prema- 
ture hremoglobinisation is present. The urine and fseccs contain an excess 
of bilirubin. During treatment with liver an output of reticulocytes 
occurs before the number of red cells increases, and there may be an 
eosinophilia up to 26%, during the eighth to rivelfth weeks of raw liver 
treatment. The fractional test meal shows achylio gastrica. no free IICI 
being secreted after injection of histamine (see p. 487). The juice also 
lacks pepsin and the ** intrinsic factor " (see p. 437). Rarely the juice 
contains acid and pepsin, but the *' intrinsic factor " is absent. Tiie 
stomach empties rapidly. 

Differential Diagnosis. The diagnosis of pernicious amcmia depends 
upon the typical blood count, with megalocytosis, high colour index, 
and the presence of large nucleated red cells, and the factional test 
meal showing- an achylia and absence of the “ intrinsic fiictor (see 
p. 4S7). During the remission phases, although nucleated red cells may 
be absent in the blood film, yet the average size of tlie zed cells remains 
greater tlian normal. Difficulty may arise with severe cases of septic 
anemia, with a high colour index, but the average red cell size is not 
increased. In carcinoma of the storaacli (see p. 41) the blood count 
may closely resemble tliat of pernicious an®inia. The X-ray findings 
and occult blood test are usuaUy lielpfuh In sprue (sec p. C92) and 
infections with theDiphyllobotlirium latum (seep.713) the blood picture 
may be similar to that of pcmiaous anffimia, but achyha is not present. 
If there is much pigmentation Addison’s disease may be suspected. 
The blood coimt serves to differentiate. Postcro-latcral sclerosis may 
occur before the development of the typical blood picture of 
pernicious anaimia. Achrestic anxmua = to use) is described 

by Wilkinson and Israels. TJie anaania is megalocytic, the patient 
being unable to use the haunoiwietic principle. Free IICI is present 
in the gastric juice and there are no complications. It is resistant to 
liver therapy. 

Course and Complications. Remissions are common, during wliicli 
the patient feels and is better, and the blood count improves. Blood 
crises may also be noted, cliaracterised by tlie appearance of large 
numbers of nucleated red cells. Some cases pursue a course rapidly 
ntal in a few days or weeks, in oUiers life is prolongctl for 2 or 3 years. 
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It IS doubtful if permanent recovery, apart from treatment, ever occurs 
£icn after successful treatment the achyha nearly always remams. 
Complications mclude trophic ulcers on the buttocks and heels, pneu* 
monia and nephritis 

Prognosis Ibc disease is fatal usually within two to three years, 
if no treatment is guen The introduction of the liver and stomach 
extract treatment has revolutionised the outlook, and it is now very 
rare for n patient to die during the acute stage if adequate treatment is 
given Although the death rate from pernicious anaimia fell m 1928j 
following the introduction of liver treatment the previous vear, the 
death rate has heen rising again since 1931 Tlus may he due to 
inadequate treatment, to the patient becoming refractory to treatment, 
or to faulty certification, tlio patient dying from some other disease- 

Treatment The introduction of the Murphy ^Imothver treatment 
constituted an advance of the first magnitude in medicine 

Originally 250 G of raw or lightly cooked liver of the ox, calf or 
pig were ingested daily Now a liver extract is usually employed In 
a severe case, with red cells below I niiUion per c mm , the patient is 
put to bed and an intravenous injection of a preparation such as 
Ilcpatex PAF is given very slowly, the dose being 5 mils diluted 
m 20 mils of warm normal salme solution ^\n initial blood transfusion 
IS now sc’dom required Alternatively 0 to 8 mils of Hepotex IM, 
or Hepastab are injected mtraniuscuKrIy The next day 4 mils are 
injected intramuscularly and this dose is repeated daily until a reticulo 
c^c crisis occurs Tlus is to be expected betivccn tlie fourth and tentli 
davs The peak of the reticulocyte rise vanes mv crscly with the onginal 
degree of amentia Ihus uith on initial red cell count ot 0 5 milhoo, 
the reticulocytes may touch 55%. with 1 million red cells a reticulocj'te 
figure of 35% may be expected, with 3 million red cells 14% reticulocytes, 
and with 3 million red cells 4% reticulocytes The number of reticulo- 
cytes then falls rapidly by a crisis as the mature red cells start to 
increase in the blood Subsequently 2 to 4 mils of the liver pri paration 
arc injected intramuscularly every week until tlic blood count is normal 
and there are no sjTnptoms rben a maintenance dose of 2 mils is 
required every two, Uirec, four, or even six weeks If the blood count 
* docs not rise over 3 or 8 5 millions or the mean corpuscular Hb con 
ccntration is below 80%, iron should also be given as fern ct ainmon 
cit in doses of gr SO to 45 1 1 d , and iron is e^ccially valuabJe in all 
cases m which nervous symptoms are present Highly purified liver 
products, such as Anahxmin, should not be used m these cases 
TliC greit advantage of treating patients by injection of liver concen 
trates lies in the fact that Uie patient must report every tlircc or four 
VTceks for tlie injection, when a blood count can be done to ensure 
that the haanoglobiJi is maintained at over 90% and the red cells over 
4 millions Failure to do this will mvolvc the patient in the risk of 
dcvclopuig postero lateral sclerosis and becoming a cnpplc 

Some authorities prefer to treat pernicious ansmia by desiccated 
preparations of hog’s stomach administered orally Thus Extomak, 
Vtpsac.’and \ cntriculin arc available, the dose being 10 G 1 1 d The 
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powder must be given cold on food or in drinks. The maintenance 
dose is usually 28 G. daily. A more concentrated liver preparation, 
Anahannin, is put up in ampoules containing 100 mg. in 1 mil. In a 
severe case 0-5 mih’shoxUd be injected daily for a week, the reticulocyte 
crisis being expected between the fourth and seventh days, or a single 
injection of 4 mils may be given intramuscularly. At the end of a week, 
if a response has been obtained, 2 mils should be injected intra- 
muscularly, and repeated every two weeks until the blood count is 
normal. A maintenance dose of 2 rails every four weeks may be all 
.that is required. As soon as the patient has recovered from the acute 
stage of tlie disease, any septic focus In the mouth should be treated. 
Acid, bydrochlor. dil. m. 30 to 60, syr. aurant. m. 80, aq. ad fl. oz. 1. 
FI. oz. 1 in 6 oz. of water with and after meals, t.i.d,, will in some 
cases improve the appetite. 

The Pernicious Anxmla of Pregnancy 
During pregnancy a macrocytic anamua of a “pernicious’* type 
may arise, as described by Osier. It differs from pernicious ansmia in 
its tendency to spontaneous recovery with the termination of pregnancy, 
and in the presence of a normal gastric acidity. There may be Incmor* 
rhages fron; the nose, alimentary tract or the vagin-a. The deadly 
pallor, dyspncca, tachycardia, fever, syncopal attacks, transient paralysis 
or even blindness suggest the occurrence of an internal hscmorriiagc. 

Differential Diagnosis. Thb anaemia must be differentiated from 
Addisonian pernicious anaemia complicated by pregnancy, from an 
aplastic or clilorotie (hypocliromic) anxmia during pregnancy, and from 
an acute internal hsmorrhage. 

Treatment. An immediate blood transfusion of 500 mils is required, 
followed by the administration of liver concentrate os for pernicious 
anannia (see p. 490). It may be necessary to terminate the pregnancy 
in severe coses which have not received adequate treatment or which 
have not responded to it. 

The Ansmlas of Sprue and of Dipbyllobothrium Lahun Infestation 
Tropical Megalocytic Anaemia 

These amemias arc of the macrocytic type, but the gastric secretion 
IS normal. 'Die tropical megsibcytic onaania is pro6a5jy aVre to a 
dietary deficiency. In Diphyllobothrium latum infestation there is 
thought to be a deficient absorption of the anti-ansemic principle. 

Treatment. A good response is usually obtained with liver concen- 
trates, provided they are not highly purified, or with Marmite, J oz. daily. 

Simple Achlorhydric Amemla (Faber) 

{Idiopalhic Microcytic Anamia, Btsential Hypochromic Ancemia) 

The patient is usually a woman of middle age. She complains of 
pallor, dyspncea, swelling of the feet, palpitations, indigestion and, in a 
severe case, of anginal pain. Die predominance in the female sex is 
probably due to uterine losses of blood. The food intake is often 
satisfiictory but may be deficient in iron, or the iron is not adequately 
absorbed. Normally 15 mg. of iron per day are required. 
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On Exa7niualion ihe skin is pale and often sallow The nails are 
concave or spoon sliaped (koilonjchia) in about 40% of cases and brittle 
(see big 47) Cracks ore often seen at Uic comers of tile mouth Ihe 
tongue IS smooth, red, but not sore Thespletnmaybcenlarged There 
arc no changes in the spinal cord The testmeaJshous a complete aclilor 
h>drm T\ith rapid storaacli emptying, and mucus is present m excess , 
tlicrc is usually some pepsin, and some HCl response to the intramuscular 
in]cction of histamine Castle has shown that if beef is meubated with 
tlic gastnc juice, the “ Imnatimc principle ' of pernicious ananma is 
produced even m specimens of histaminc-rcfractory gastnc secretions 
Ihis shows that the jmee contains Castles “ intnnsic factor (see 
p 18") and explains why tJie pabeot does not develop pernicious 
anainua Occasionally normal test meal findings are recorded The 
van den Bergh test on the blood is negative , the ficces contain no 
occult blood The blood count is Uiat of a hypocliromic microcytic 
onienua with a low colour mdex, such as, red cells 3 to 4 millions per 
c mm , Hb 30 to o0% Cl 0 4 to 0 5 The majority of the red cells are 
smaller than normal Compheabons include tJic Plummer Vinson 
syndrome (seep 17) 

Treatment If possible the cause of tlic ansmia should be removed 
It IS well to give a scale preparation of iron such as Fern et ammon 
cit in doses rismg from gr 5 to gr CO m a mixture with glycerin 
m 20, aq mentb pip dcst ad fl oz 1 PI oz 1 t d s p c Alter 
natneJy Blaud s piU (pil fern corbonatis B P ) gr 15, freshly prepared 
and cut into two ports before being swallowed, 1 1 d , or Tab icrsolate 
gr 8, may be giien Each tablet contains ferrous sulph gr 1, copper 
sulph gr 1/100 and manganes sulph gr 1/100, and is cquixalcnt to 
about gr 30 of fern ct amnion cit In any case suiDctcnt iron must 
be giicn to provoke a reticulocyte crisis Acid hydrochlor dil ni 20 
to 40 tds pc in a glass of watc^ should also be given m cases of 
achlorhydria A blood transfusion may be required in Vciy severe cases 

The Flummer-Vinson Syndrome 
Tins is desenbed on p 17 

The Nutnbooal Arntmis of Infancy 
Mackay showed that 51% of arbrcially fed babies and 45% of 
breast fed babies in London of the hospibj class vicre aniemic This is 
due to deficiency of iron and minerals in nulk and is curable by the 
admmislrabon of iron The following mixture is used Pern ct 
ammon cit gr IJ aq chlorof m CO Add 2 to a drops, of tJie nuxturc 
to tile feeds Uuce times a day, and gradually increase up to m CO 1 1 d 
The motlicr also is frequently onicmic. 

Cblorosu 

(TAe Green Stekness) 

Dehnition An amcmia of young prls, characterised by ditiiuiubon 
of hicmoglobui, excess of blood voliuue, and a favourable response to 
treatment with iron 
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present in the blood which results in the formation of spherocytes. The 
spleen inay destroy these abnormally thick and imduly fragile red cells. 
There is a familial incidence srith an equal s6x distribution. The 
symptoms are usually noted before the age of 10. 

Pathology. The spleen is moderately enlarged, but the capsule is 
not usually thickened. The pulp contains many red cells, which are 
ingested and destroyed by the endothelial cells. The red bone marrow 
is hyperplastic. 

Clinical Findings. Often no symptoms are noted, but the patient 
may complain of jaundice, or of attacks of vomiting, or of weakness and 
tinxmm. 

On Examination : There is some icterus of the skin and conjunctiva;. 
The spleen is enlarged. Long-standing ulceration of the legs may 
be noted. The lurinc is dark and contains urobilin, but no bile pigment. 
The blood : The red cells are fragile, undergoing hiemolysis in 0 65% 
NaCl solution, whereas normally hiemolysis does not occur until the 
strength of the NaCl is lowered to 0-45%. The increased fragility 
is probably associated with the spheroidal shape of tlie red cells, 
whereby their volume is not diminished. The average diameter of 
the red cells is reduced (micxocj'tosis). There is some anieroia, but 
the colour inde.x is generally just under unity. A few normoblasts 
and an e.Tccss of reticulocytes ore present. The white cells ore normal. 
Blood crises occur in which there is a more marked smemis, a leuco* 
cytosis, and the number of reticulocytes is increased. The serum gives 
an indirect ^ an den Birgh reaction, the jaundice being of a hremolj’tie 
type. The feces are dark and contain urobilin ond urobilinogen. Other 
congenita] defects such as oxycephaly may be present. 

Differential Diagnosis. This is established by the familial incidence, 
the microcytosis with jaundice and the increased fragility of the red 
Cells, A blood examination during a crisis may suggest a leukiemia or 
the acute hiemolj-tic anasmia of Lcdcrcr, owing to the leucocytosis 
with the presence of some primitive granulocytes. 

Coune and Complicalioos. The disease does not necessarily produce 
any serious effects upon the jiatient’s health, but an intercurrent septic 
infection may result in an “ anaemic breakdown ” later in life. Gall- 
stones and deposits of urates around the joints may occur subsequently. 

Prognosis. This is good with adequate treatment. 

Treatment. Splenectomy will cute tlie condition as regards the 
jaundice and anaimia, although the ftogiUty of the Ted cells after 
splenectomy is still greater than normal. It is only required in cases 
in which crises occur and should be performed in the remission stage, 
and a blood transfusion should not be given. In very se\'ere crises 
splenectomy may be performed as on emergency measure after a small 
preliminary blood transfusion. 

Acquired Acholuric Jaundice 

Deffnitlon. A variety of acholuric jaundice appearing In adults. 

Etiology. The cause is often unknown. It may result from 

lisons, sucli as toluylene-diaminc, or from infections such as malaria. 




Fio. 47. Spoov-snAprn Nails (Koilonvciiia) iv Simple Achlordvdiuc 
Avluia. 




Flo. 48. Dii.ATr.n Veins ov Trunk and Asms nisuiTiNo from 
OdSTRUCTION Of TIIL SUFFRIOR VCNA CAVA. 

The patient, Hge<) 12, nos suffering from suluicute lymphatic Iculucmia 
ullh a tncdlostinnl leukannic tumour Tlie Rnt symptom was intcrmittenl 
swelliogof the face and neck, nhit It diiappcaml as the collateral circulation 
was rstal^Jished. 
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syphilis, tuberculosis, or dysentery It is by many authorities con- 
sidered to be indistinguishable from the congenital \nriety, sjanploms, 
however, being noted for the first time m adult life 

Clinical Findings The patient is an adult, often of the female sex 
ITie onset is frequentlj sudden with nausea, vomiting and jaundice 
I^ter, attacks of biliary colic may occur 

On Exatmnaiion The spleen is enlarged The blood There is 
a haunoly'tic anairma, usually of a greater severity than m the congemtal 
tjrpe The red cells show a high mean corpuscular volume, a high 
C I and a high mean cell diameter, but the low mean corpuscular 
hremoglobm is an important distinguishing pomt from the findings m 
permcious amemia Tlie fragility is often normal The reticulocy'tes 
are usually increased, apart from treatment The urine contains 
urobilin Gall stones occur as a complication 

Treatment Splenectomy will sometimes effect a cure, but should 
not be performed until any possible cause of the disease has been 
treated Blood transfusion is dangerous, as it may provoke a IiiEmolytic 
crisis 

, Sidkle-cell Aijsemia 

{Drepanccj/tic Anmnia) 

Definition A severe anaemia m which the red cells assume an 
elongated or sickle shape 

Etiology The cause is unknown, but it is thought to be a hsemolj’tic 
aniemia SicUe-cell anamta occurs chiefly m negroes of North America 
Botli sexes are affected, and tJjere is a familial incidence The patient 
IS usually under 80 years of age 

Pathology The hrer is usually enlarged, and there is hypertrophy 
of bone marrow and lymphoid tissue The spleen is enlarged early m 
this disease, owing to congestion, but later, as tfje result of siderofibrosis, 
it IS small The * sickling depends upon the partial oxygen pressure 
If the arm or finger is compress^, in order to reduce the oxy gen supplv, 
immediately before the blood is taken, the number of sickle cells seen 
m the direct film may be 00% 

Clinical Findings The patient complains of weakness, pains in 
tlie muscles and abdomen, vomiting diarrhoea and irregular fever 
Shght jaundice may be present The blood The red cells are 
dimmished in number The aaerage size is shghtly enlarged (Wintrobe) 
The sickle shape appearance of the red cells is only seen m blood which 
IS freshly drawn and allowed to stand under a sealed cover slip In 
about IS to 24 hours over C0% of the red <»lls become elongated and 
return to their normal shape in another 24 to 48 hours There is 
anvmia of varying degree, with some nucleated red cells poly cliromnsia 
and rettcalocyiosis Hie colour index is below unity There is a 
leucocy tosis of 12 000 per c mm , or more The fragility of the red cells 
is decreased and the indirect van den liergh reaction is positive 
“ Sicklmg ’ of the blood may also occur without any syanptoras of ill 
health (sicklauuia) 
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Prognosis. Recovery rarely takes place, tlie patient usually 
developing an intercurrent infertion before the age of 85. 

Treatment. General hygienic measures should he adopted and a 
course of liver treatment tried, giving 8 oz. of liver or its equivalent 
of extract daily. 

Giolcy's Anmmla 

{Evjihrohlastatmia of Childhood. Thalosstrmia) 

Definition. A. severe anxmia occurring in childhood %vitli spleno- 
megaly and characteristic bone clianges- A benign form of Cooley’s 
unjcmia occurring in adults has also been described. 

Etiology. The cause is unknown. It occurs chiefly in the Medi- 
terranean areas, rarely in England and America. There is a familial 
incidence. 

Pathology. There is hyperplasia of tlie bone marrow, with islands 
of niegaloblasts. The spleen is fibrosed. 

Clinical Findings. Tlie patient is an infant or child who suffers from 
lassitude. The skin is yellowish or muddy in colour, the aspect some- 
what Mongoloid, with tliickcning of the malar bones. The spleen and 
liver ore enlarged. The blood: Red cells, 2 to 4 millions per c.mm. There 
is anisocytosis, poikilocytosis and many normoblasts, Hb. 80 to 60 %. 
C.I. low. Fragility normal. Wliite cells, 15,000 to 60,000 per c.mm. A 
few myeloid cells are seen in severe cases. Platelets normal. Indirect 
TOO den Dcrgh positive. X-ray examination sliows changes in tlie 
skull, tlie long bones and the small bones of the Imnds ond feet. There 
is mrcfaction and trabceulation of the long bones. Radiating spicules 
arc seen in tlie lateral I’iew of the skuU. 

Dlffeiential Diagnosis. Cooley’s aniemin is closely allied to von 
Jaksch’s ansmia. Other conditions which require exclusion are 
acholuric jaundice, sickle-cell anxmis, leukffimia and syphilis. 

Course and Complications. The disease is steadily progressive. 
Prognosis. Death usually occurs before the age of 10. 

'Dreatmeot. Temporary improvement may result from the adminis- 
tration of iron. 

Von Joksch’s Anxmia 

(Splenic Anennia of Infants. Anamia Fseudo-leukamia Infantum) 

• Definition. A disease of infants characterised by enlargement of 
the spleen, liver ond lymph glands, a severe nntemia and leucocytosis. 
Some authorities consider tliis condition is not a disease entity, 
but includes several varieties of nutritional nnn » mi nq , 

Etiology. The cause is unknown. It is often associated witli 
rickets, and so is more common in infants who are bottle-fed. Sypliilis 
or malaria may be predisposing causes. It is also thougJit to be a 
subacute hfcmolj*tic ana:mia due to an infection. 

Pathology. The spleen is enlarged and firm with a thickened 
capsule. Myeloid cells may beseenonraferoseopieal examination. The 
bone marrow is red and hy])ertroplued. The lymph glands ate enlarged. 
It is not known whether it is really a leukemia. 
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Clinical Finding* The first s\niptortt nre tis-unllj nolcti Ix-hieen 
the ages of G montl * ami S % cirs 1 here is t inrkctl pallor and iniisrular 
weakness, li.Tiiion'liAge tnn\ occtir from the nose or Into the skin. 
The splctn ami U\xr, hut not usually the Ijmpli pbnds, are cnhrgcti 
The blood Kcd cell*, one inllhon per c mm or less II!) 15 to 20% 
Cl 0 5 to 0 8 XortnobIa*ls and mepnlolilasLs are pres'^nt, and there 1 * 
p<nkilcc)tost», pol\*clironiasLa and punctate hacophiln White cells, 
SO, 000 to 100,000 c mm Tliere is Ijmplioevlosis, with in\cIocj(cs 

anti mj c’ohlasts Platelets arc ditnmisliid 

Dlfferczdhi Dhgnoiis, The dispnosi* i* cstnWnh«Mo theelm/eal 
fnilmps and the hlootl tsmnt The fact that etrtain iwtients rectner, 
and the absence of bone ch mgrs, otlur linn thov nssocutrd with 
nikcts, disllnguiili \on Jakseba nnamii from Coolcj’s Lncmt-i T|ic 
dwpnmw from chronic Icukaoina rna) l»r STrj obscure 

Course and Compbcatlao* Tlie cntirsc i* usually pn>*'rrss!ve 
Complicnlions mcludc bronebopneumoma and gaslrx>-cnlcnlis 

I^DgnosIi. Ayariable pmjKirtion of cases proses fatal, but rccoscrj 
may occur. 

Trcatjnenl. lUelvcts, asphib* or malirra if present, slinuld be 
treated, and the cliiU plscctl m gootl h)gicnic yiirmumlings In st y cre 
ca.<cs a bIoo<! transfusion jfioul IWgisen, followed l>y Iheadminwtnitimi 
of inm by mnutb 

AJf/CMfAS DUE TO IVHtCmOS OF BOSX MAUHOU' FU.SCTIOV 
Aplastic Amcmia 
( UfuS la heemtyrrhtigiea) 

DcQnilion. A sescrc tuuanlB, closeh resembling penuciuu* auTtnia, 
but the course Is not intcrniplesl by remissions 

Etiology. Aplastic anTnua is cKssifiesI ns n primary antemia. as in 
many cases no cause can be discos ered In some cases it Is due to 
exposure tn X rnv» or radium, or to poisoning with benzt)!, gold, phcnjl- 
bjdrarine, the sulphonainidcs. or mustard pas It may also ociiir ns a 
terminal phase of untreated pernicious nnamia, or of policjthamiii 
rubra, or be due to replacement of l»one morrow by snrcomitous or 
carcuioiTjotous tumours, or compbcnle acute infections cspecnilj in 
cinicirrn, such as inilurnza and diphtheria 

Pathology. Ihcrc is markcil nplj-yia of the marrow of the long 
bones, the normal marrow being replaced by fit, and iron Is not 
deposited in tlie internal organs 

Clinical Finding* nie patient is usually a joung adult of cither 
sex, who notices nenkness, pallor, dyspntca and palpitations as in 
pernicious amemia The *km may base ii yellow tinge Purpura or 
haimorrlmgcs from mucous mcmbmiics, or from the uterus may occur 
The blood Ped cells, 0 5 to 1 5 miUion per c mm The cells arc 
generally of normal appearance Tlicrc arc usually no reticulocytes 
Ilb 10 to 30% C 1 , 0 9 to 1. WlulC cells, 1,000 to 2,000 per r mm 
There is a relative lymphocytosis (up to C0%) No myelocytes are 
seen Platelets arc diminished Bone marrow remoyed by sternal 
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trephine is iisimUy lij’poplastie showing a lack of mature cells ; occa- 
sionally it is hyperplastic with many primitive cells. Achlorhydria is 
not present. The van den Bergh reaction is neg.ative. 

Differential Diagnosis. The severe nature of the aniemia is apparent. 
The blood count distinguishes it from pernicious anxmia and agranu- 
locytosis. In aleuktcmic lymphadenosis (Ij’mphjemia) and in aleukamic 
myelosis (leukrenua) IjTnphoblasts or myeloblasts are present, and 
examination of the bone marrow sarves to differentiate. 

Course and Complications. The course is steadily progressive. 

Prognosis. Death is to be expected in less than a year unless there 
is some cause which can be remowd. 

Treatment. The effect of liver treatment in this disease is usually 
disappointing. Iron and arsenic are wthout avail. A blood transfusion 
produces only temporary improvement, but repeated drip transfusions 
may keep the patient alive for several years. Very occasionally 
splenectomy is successful ; more often the patient dies within a few 
days of tlie operation. 

THE LEUlCiE^UAS 
(The Leucoses) 

Definition. Progressive <liseases of the htemopoietic system, 
characterised by an increase in the white cells and their precursors in 
the blood and changes in the myeloid or lymphoid tissues of the bodyi 

Etiology. The cause is unknown. It is possible that the clianges 
arc of the nature of a new growtli or in some cases a response to infection. 

Varieties, Lcukccmia may be acute or chronic, end is subdivided 
further into acute lymphatic leukamia (lymphadenosis), acute myeloid 
leukiemia (myelosis), acute monocytic (hbtiocytic) leuksmia, leukan- 
lemia (panmyelosis), cliloroma, chronic lyinphatic leukemia, and chronic 
myeloid leukemia. 

Pathology. Tlie types of white cells winch are seen in the blood 
in the leukaemias arc largely embryonic, such ns myelocytes, myeloblasts, 
lymphoblasts, etc. The only \vay to learn to recognise these cells is 
by having them demonstrated in blood films under the microscope, 
and a detailed description will not therefore be given (see Fig. 40). 

Acute Lymphatic, Acute Myeloid and Acute Monocytic Leuksemlas 

Clinically it is impossible to distinguisli between these diseases, 
apart from the blood examinations. They are comparatively rare. 

Pathology. AeuU Lymphatic Leukeemia. There is hyperplasia of 
lyraplmtic tissue throughout the body, with enlargement of the lymph 
glands, and infiltration of the spleen, liver and bone marrow with 
lymphocytic cells. 

.<fciiftf Myeloid Lemkamia, The lymph glands are enlarged to a 
varying degree, ond the spleen, liver and bone marrow are infiltrated 
with myelocytes and prcmyelocytes. 

Acute il/onocyti'c Leukemnia. The spleen, liver, bone marrow and 
lymph glands are infiltrated with embryonic monocytes (histiocytes). 

In all varieties lu'cmorrhages may be found in such organs as the 
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stomach, intestines, lungs, hram, Udne>s, into tlie buccal mucous 
membrane and under the skin 

Clmical Findings The patient is usuall} a male under the age of 20 
Pemales are onlj affected half as frequently The onset usually 
resembles a feverish attack or chill, or a hiemorrhage from the mouth, 
rectum, vagina or other site may be the initial symptom Intractable 
hxmorrhage after dental extraction may be the first indication of the 
disease The patient maj complain of pam in the bones 

On Lxaminahon The patient looks pale and ill, and purpuric spots 
or larger ecclijTnoses may be seen m the skin Hie temperature is 
irregular, between 99® T (m) and 101® T (e) or higher The pulse is 
proportionately rapid Necrotic lesions may be seen in the mouth or 
fauces The liver or ^lecn may be yust palpable and the glands m the 
neck, axill c or groins enlarged A mediaslmal type occurs (see Fig 18, 
facing p 497), m which pressure signs point to a mediastmal 
tumour , tins is confirmed by X ray examination The blood count 
{a) Acute lymphatic Uukarmia Jled cells, 3 millions per c mm or less 
Ilb 50% or less Cl 0 8 to 0 0 Ihcre may be anisocy tosis witli a 
few megaloblasts or normoblasts Platelets, usually reduced tVhite 
cells, 10,000 to 100 000 per emm The majority of cells arc non 
granular Polymorphonuclears 2%, lymphocy tes — some witli “ smeared ” 
nuclei and lymphoblasts 98 % Tlie lymphocytes may be small or large 
The oxidase reacbon is negatise as the cells are agranular (f>) Acute 
myeloid leu! cemta Red cells as abo\ e, but often megalocytes and some 
megaloblasts are seen IVhite cells 20,000 to 200,000 per c mm 
Polymorphonuclears 2 to 4% Lyinphocy'tes 3% Myeloblasts and 
myelocytes 93% Tlie my eloblastic cells give tlie oxidase reaction as they 
are granular (c) Acute monocytic leukaunta Red ccUs as above WTnte 
cells, 50,000 per c ram Monocytes 87% Polymorphonuclears 4% 
Lyunphocy tes 9% Later a few monoblasts may be found In some 
cases the blood changes are aleukicmic m type Sternal puncture 
shows the bone marrow very cellular, 70 to 99% of the cells being 
primitive white cells of either tlie myeloid or lymphatic series 

Differenbal Diagnosis The onset of the illness may suggest a 
feverish cold or influenza Hairaorrhage may point to a lesion of the 
lungs, stomacli or intestines The enlarged glands, fever and palpable 
spleen or liver occur also m glandular fever The continuous fc\ er may 
arouse suspicions of mfectiv e endocarditis, tuberculosis, or enteric fever. 
The h-emorrhages m the skin or mucous membranes might be due to 
purpura or scurvy The diagnosis is established by the blood count 
and examination of the bone marrow, attention should be paid to 
the changes also present m the red cells, which are a distmcln e feature 
of acute leukaania as opposed to glandular fev er. 

Course and Complications The course usually is rapid, but remis 
sions may occur in the monocytic variety Subacute cases occur 
characterised by the bone marrow findings of acute leukaunia, the 
formation of tumours in tlic mediastinum, abdomen or bones (see 
chloroma, p 502) and m which there is little or no fev cr, hremorrliages 
arc unusual, and the fatal issue may be postponed for about six months 
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Complications include the htEmotrliages into various sites and leukaanic 
retinitis. 

Prognosis. The outlook is hopeless ; death tisually occurs in a few 
days to a few weeks from the onset A cerebral Iiaanoirbage may 
cause rapid death. 

Treatment. Tliis is symptomatic. Necrotic mouth lesions should 
be treated as described under agranulocytosis (sec p. 507). X-ray 
treatment may cause a temporary disappeornnee or diminxition of a 
mediastinal mass. 


Lcukamcmia 

(Err/Uiroleueosis. Panmyelosis) 

Tills condition may be an intermediate pliase between pernicious 
anxmia and an anemia of the Icukxmie type. It is an acute and 
progressive disease, with symptoms resembling those of acute leukosraia. 
The blood count : lied cells, 3 millions per c.mm, Hb. 04%, C.I. Id.- 
Anisocyloais, megalocytosis and a few megaloblasts may be seen. IVhite 
cells, 20,000 per c.mm. pQlyraorphonucleais60%. Lymphocytes 21%. 
Large mononuclears 9%. Myelocytes 10%. An occasional myeloblast 
may occur. Tiie special features of these cases are that in the early stages 
they often resemble pernicious aniemia, both in the blood count ^vith a 
high colour index and megalocytosis, and in the presence of achylia 
gastrlea. They do not respond to liver treatment, and later show 
evidence of acute myelosis or acute lympliadenosis as judged by the 
occurrence of myeloblasts and myelocytic, or of lymphoblasts in the 
blood. 


Cbloroma 

(Chtoroleul-amia) 

Definition. A variety of subacute myeloid or rarely lymphatic 
leukxmia accompanied by the formation of tumours in the subperiosteal 
tissues and elsewhere. 

Etiology. The cause is unkno^vn. Chloroma occurs usually in 
male ciiildren. 

Pathology. Greenish nodules of lymphoid tissue ate found in all 
the organs of the body, except the brain, and they occur under the 
periosteum, and in the bone marrow, especially in the orbit, skull, long 
bones, vertebrse, ribs and sternum. The green colour, the cause of 
whicii is unknown, fades on exposure to air. 

Clinical Findings. The symptoms may resemble those of acute 
Icukffimia. Early nervous symptoms, such as pains in the back and legs 
and inability to walk, may be tlie first indication of ill health. In 
addition, an orbital tumour may cause protrusion of the eye, and 
swellings in the skull may result in facial paralysis, deafness or blindness. 
A sternal swcUing may be apparent. The blood count resembles that 
of acute myeloid or rarely }^7nphstic leukicmia. 

Prognosis. Death occurs rapidly, usually in 4 to 8 months from 
diagnosis. 

Treatment. There is no cure and treatment is only symptomatic. 
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Chronic Lymphatic Leukscmla 

{Lymphadenosis) 

Pathology The Ivmph glands are enlarged, and on section show 
an excess of lymphoid cells The spleen is enlarged, with lymphatic 
infiltration The liver is enlarged, the periportal connects e tissue is 
infiltrated witli Ijmphocytes Tlie bone marrow of the long hones is 
grey and shows lymphoid metaplasia 

Clinical Fmdmgs The patient is usually a male of middle age 
He complains of weakness, pruritus, hone pains, swelling of the tonsils, 
enLnrgcment of the glands m the neck or elsewhere or of swelling of the 
abdomen, caused by the spleen 

On examination Groups of enlarged glands mav be seen and felt 
in the neck, axilla, elbows and groins They are soft early in tlie 
disease but later are hard , they arc not tender Tlie skin is freely 
movable over them In some instances there is a generalised cutaneous 
lesion resembling exfoliative dermatitis and small nodules may be felt m 
the skin (Icukj^mia cutis) Tlieskmmcertam areas may be slightly red 
and thickened owmg to lymphatic hvperplasia The tonsils may be 
enlarged owmg to IjTnphatic infiltration The spleen and liver arc 
usually enlacg^, often to a considerable degree There is frequently a 
slight hut irregular fe\cr Cranial nerve palsy has been noted m some 
cases, the VI and tTI nerves bemg especially liable to be affected The 
blood count Hcd cells 3 millions per c mm or less Hb C0% or less 
Cl 0 0 ^Vhite cells about 90 000 per cjnm Polymorphonuclears 
2 to 8% Small lymphocytes 02% Large lymphocytes 2% An 
occasional lymphoblast The bone marrow obtained b> sternal puncture 
shows 40 to 00% of the cells to be lympliocytes Tlie basal metabolic 
rate is raised 

Differential Diagnosis The disease must be differentiated from 
other causes of chronic glandular and splenic enlargement such as 
mj eloid leukomia Hodgkin’s disease tuberculosis syphilis etc 
Fnlargement of the mediastinal glands may produce cough simulating 
whooping cough The blood count estabhslies the diagnosis Tliere is, 
however, a variety of chronic leukaemia m which the total number of 
white cells is not increased but the dilferentml count is similar to that 
given above This is called aleuharmie lymphamwa Exammation of 
the bone marrow is of great Iielp in establishing tlie diagnosis 

t^rsc and Complications The disease usuallj pursues a chronic 
course of several years* duration Tlie number of large Ijunphocvtcs 
and IjTnphoblasts in the blood often increases, indicating the probability 
of an acute termination Tlie presence of mj clocj tes may be mdicalive 
of bone marrow stimulation Complications include Venous throm 
bosis and rarely hicmorrliages os in the middle car retina or stomach 
Prognosis Death usually occurs in from S to 5 years from the date 
of diagnosis. 

Treatment In addition to general hygienic measures the most 
hopeful Ime of treatinent consists in the exposure of the spleen chest 
and enlarged glands to Jw rays or radium In order to prevent X raj 
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sickness, 2 mils of liver extmct, such as Hepatex I.M., should be injected 
intramuscularly daily, durinp the course of X-ray treatment. Two 
otmees of dextrose in orangeade should be taken daily. A course of iron 
should also be given during the X-ray treatment, the following mixture 
being prescribed : Ferri ct ammon. cit. gr. 80, glycerin, m. 15, aq. 
chlorof. ad fl. oz. 1. FI. oz. 1 ti.d. p.e. Arsenic should be given between 
the courses of X-ray treatment This may be administer<^ as, intra- 
muscular injections of sodium cacodylate gr. 1 for 20 injections, or 
liq. arsenicalis by mouth in doses increasing daily by m. 1, from m. 1 to 
m. 20 t.d.s. and then decreasing again to m. 1. 

Chronic Myeloid Lcukxmla 
{Sphno-meduUary Leuk(nnia. Myelosis) 

Pathology. The clotted blootl may have a greenish-white colour. 
The lymph glands : These arc only slightly affected. The mesenteric 
glands may be enlarged. The spleen Is much enlarged and may weigh 
as much as 18 lbs. (normal weight is 5 to C oz.). There is perisplenitis. 
It is fum on section and whitish nodules are studded in its texture. 
There is myeloid metaplasia of the spleen substance and atrophy of the 
Malpighian corpuscles. The liver Is enlarged, and areas resembling 
multiple abscesses ore seen, consisting of myeloid metaplasia around 
the intralobular capillaries. Portions of the ileum may be infiltrated 
with myeloblasts resulting in ulceration and perforation. The bone 
marrmv : This is grcyish-red, and shows proliferation especially of 
myeloblasts. The kidnej-s show leukasmic infiltration. 

CUnJcal Findings. The patient is usually n male between tlie ages 
of 20 and 45 years. The onset Is insidious with weakness, pallor and 
dyspncea, pain in tlie region of the spleen, abdominal swelling, or rarely 
priapism due to lenoiis thrombosis may be the first symptom noted. 

On ExaminoUon : The patient is pale. The spleen is enlarged, at 
times only just palpable, but in other cases filling nearly half the 
abdominal cavity, and friction may be heard over it. The liver is 
enlarged and palpable. Usually the lymph glands cannot be felt. 
There may be ascites or cedema of the legs. Occasionally small subcu- 
taneous nodules of myeloid tissue are present, and in the later stages 
there are jK-techial or purpuric lesions of the skin. The urine often 
contains excess of uric acid, owing to the breakdown of leucocytes. 
It may be found that the temperature is slightly raised. The basal 
metabolic rate is raised. Xfic blood ; The uric acid may be increased. 
The blood count ; lied cells, 0 to 5 millions per c.inm. or less. Hb. 50% 
or less. C.I. 0-7 to 1 . The reel cells may show anisocytosis, poly- 
cliromasi. 1 , and a few nozmoblasts or mcgaloblasts. The platelets 
are usually first increased and later diminishctl. Tlie white cells, 800,000 
to 500,000 per c.mm. DilTcrential count : Polymorphonuclcars 
40%. Eosinophils .5%. Basophils 2%. Small lymphocytes 10%. 
Large Ijnnphocytes 5%. Lai;ge mononuclears 3 %. Myelocytes SJ% 
(usually neutrophil, n few costnoplul and basophil). Premyclocytes 
and myeloblasts 8%. In eonnophUic leukamia, the leucocytes are 
chiefly mature eosinophil cclk, with larger granules than are present 
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in Dornial eosinophils usually eosinophil mjeloc^tes up to 2% are 
present The bone marrow obtained b% sternal puncture sliows an 
increase in mjelobhsls prem\docjtes and mjeloejtcs AleiAanmc 
lexilccnna This resembles aleukTmic Ijmphtmia mentioned on 
p 503 but m this condition the abnormal white celU arc of the granular 
type (m}eloblasts and m}cJo<^les) although the total uhitc cell count 
IS not increased The diagnosis can be established bj examination of 
the bone marrow 

Di^erential Diagnosis Mjeloid letikxmia must be differentiated 
from other causes of anicmia especially pernicious anxmia and from 
other conditions associated with enlargement of the spleen 
Examination of the blood establishes the diagnosis 

Course and Complications. TIic course is usuilJv prolonged for 
4 or 5 years or more Crises may occur, m which the patient becomes 
more ill with an increase m the mveloblnsts Towards the end the 
disease mav- pursue a \cr\ rapid course Itemissions do not occur 
spontaneously but may result from secondan infections or from treat 
Went. Complications include \ciioiis thrombosis hsmorrlmges. in 
internal organs and muscles labyTinthme ini oh emenfr causing deafness 
and -vertigo and Icukcmic rctmiLis 
Prognosis The disease is fata) 

Treatment The jiatient should be m bed taking an ordinary mixed 
dietary X rays should be appbed to the spleen or to the long bones 
the spine and thoracic bones, hver extract, dextrose and iron being 
administered as described on p 504 Alternatively radium may be 
applied 01 er the spleen Arsenic should be given as in lymphatic 
leukiemia, between the courses of \ ray treatment If this fails benzol 
(benzene) may be given by mouth in capsules contammg benzol and 
olive oil m 5 of each, beginning with one capsule t d s , and increasing 
to 4 capsules t d s The effect must be judged by blood counts ns m 
Some cases tliere is a rapid reduction m oil the blood cells The drug 
should be discontinued when the wlute cells are reduced to 20 000 per 
c mm Splenectomy should not be performed 

Agranulocytosis 

(Agranulocytic angina Granulocytopenia Malignant neutropenia) 
Definition A disease cliaroctenscd by a marked diminution m 
the number of granulocytes m the blood (neutropenia) with ulceration 
in the mouth rectum or vagina 

Etiology The cause is unknown Two types are described 

1 Primary These cases ate sometimes due to the use of amidopvrine 
(Pyramidon) Anudophen, Cardan or to barbiturates containing 
amidopyrine such as AUonal, Cibalgin Compral Somnosal \eramon 
and Veropyron Dmitrophenol used for shmmmg benzol bismuth 
and gold salts and the sulphonamides may also cause agranulocytosis 
The patient may be sensitive to very small doses of amidopyrine 

2 Secondary to some infection such as pneumococcal tonsillitis 
pneumonia osteomyelitis smusitis staphylococcal septicairois and liver 
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abscess. Predisposing causes : 1. Age : Usually adults. 2. Sex : 
Females predominate. 

Pathology. There is a marked diminution or absence of myeloid _ 
cells (aplastic type) or of granuloc^es (maturation type) in the bone 
marrow. No leucocidal substance is present in the blood. 

Clinical Findings. The disease may have an acute onset with sore 
throat, dysphagia, headache, shivering, generalised myalgic pains and 
fever. In other cases the disease begins insidiously during gold or 
sulphonamide treatment. Chronic or recurrent cases also occur in 
wliich the white cells from time to time fall below 4,000 per c.mm., 
owing to a reduction of granulocytes, with accompanying symptoms of 
ill-health and a liability to septic infections. 

On Eiaminalion; The temperature is raised to about 102^ F. 
Ulceration is seen in the mouth, in such sites as the tonsils, pharynx or 
tongue. The cervical glands are in some cases enlarged and the spleen 
may be just palpable. There may be jaundice and necrotic lesions in 
the skin, rectum or vagina. There is no tendency to bleeding from 
mucous membranes. Meningitic symptoms may occur, tlie cerebro- 
spinal fluid showing a paretic type of Lange reaction (see p. 200). The 
urine : A trace of albumin is usually present. Tlie blood ; There is a 
Icueopenia, due to the marked diminution of the granulocytes. A typical 
count Is as follows : White cells, 1,000 per c.mm. Polymorphonuclcars 
4%, mononuclears IC%, lymphocytes 80%. No immature white cells 
are seen. The red cell and platelet count are normal, or there may 
be A slight aonmla. 

Differential Diagnosis. The throat lesion may suggest Vincent’s 
angina or diphtheria. These are excluded by examination of the throat 
swabs and by the blood count. The leucopenia with relative lympho- 
cytosis is differentiated from nleuktcraic lympheemia (see p. 603) by 
the absence of immature white ceUs. Jfonocytic angina somewhat 
resembles agranuloCj’tosis. In the former the white cells show a high 
proportion of monocytes (up to 80%). In aplastic amcmia the red cell 
count is low. 

Course and Complications. In acute untreated cases the course is 
usually rapidly progressive to a fatal issue. Complications include 
bronchopneumonia and jaundice. 

Prognosis. Published results show a recovery rate of 74% of cases 
treated by Pentnucleotide. The response of the maturation type Is 
more favourable than that of the aplastic type. 

Treatment. Praphylaciic. Amidopyrine is a dangerous drug and 
should only be taken under medical supervision. Gold salts should 
not be administered unless w cekly leucory te counts are made. Sulpho- 
namides should not be given for longer than 7 to 10 days and drug fever 
is an indication for their immediate discontinuance. 

Curative, No definite camtive treatment is known. Good results 
have been obtained with the use of Pentnucleotide, 0 7 G. in 10 mils 
ampoules. The usual dose is 0-7 G. intramuscularly morning and- 
evening imlil the white cell count begins to rise (usually the 4th or 6tb 
day), and then one injection daily until the white cell count is normal. 
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In \ery acute cases 07 G of Pentnucleotide in 100 mils of normal 
Slime IS injected slowly mtra\enousIj e\ery morning for 4 days and 
0 7 G, IS injected intramuscularly in the e%cning The intravenous 
injection should not be given if there is mjrocardial wealjiess Blood 
transfusion is of doubtful value, but a small transfusion (500 mils) 
should be given if tlie patient is intolerant of Pentnucleotide, ns shown 
by symptoms of cardiac distress after n trial dose The local necrotic 
areas should be appropriatel> treated Thus the mouth should be 
sprayed before feeding with Peroame 1% in gljcenn 75% and water 
24%, if pain prev ents sivallowing The mouth should he swabbed after 
feeds with hjdrogen peroxide (10 \ols) diluted with an equal quantity 
of Mater, followed by a swabbing wnth a citric acid solution of gr 10 
to I oz 


Hodgkin’s Disease 

{Lymphadenoma Lymphogranuloma) 

Definition A fatal disease characterised by enlargement of lymph 
glands with the formation of lyrnphogmnulomatous tissue in the 
spleen and elsewhere 

Etiology There are various theories Hodgkin’s ihscosc lias been 
considered to be I An atypical form of tuberculosis 2 A 
specific infective granuloma 8 A neoplastic* disease 4 A rcticulo- 
endothchosis 5 A virus infection 

1 Undoubtedly tuberculosis may supen ene upon Ilodgkm s disease 
but m the latter the primary changes arc not tuberculous There is no 
evidence that anan tuberculosis is the cause 

2 Spirochetes, protozoa and diphtheroid bacilli have been 
incriminated as the causative organism without adequote proof 

0 The property of lympliadenoniatous tissue to infiltrate muscle and 
bone suggests that it is allied to a saraoma or endothelioma 

4 Overactiwty of rcticulo endothelial cells leads to the formation of 
excess of lymphocytes and endothelial cells The latter probably 
develop into giant cells 

5 The work of Gordon suggests the probability of a virus infection, 
the causal agent being * very minute spherical or oval elementary 
bodies (E B ’s) " found in the affccteil lymph gbnds during the acute 
stage (see p SC3) 

Pathology The lymphatic glands and spleen arc chiefly involved, 
but in some cases no enlargement of these structures can be seen at 
autopsy and the diagnosis con only be established by findmg lymph 
adenomatous tissue m the hver ond other organs on microscopical 
examination The glands These ore enlarged in different parts of the 
body, such ns the neck, mediasUnum axillic abdomen and groins They 
are finn and greyish white on section, although fatty dcgencralcon and 
tuberculous caseation may occur Microscopienlly the fibrous tissue 
IS increased there is an mfiltiation of lymphocytes and peculiar 
lymphadenoma or giant cells (Dorothy Reed cells) ^with central nuclei 
are present The endothelial or epitheloid cells are increased, and 
often Uiere are masses, of eosuiopbtl cells The spleen This is mode 


cos Tim nj^MOPOlETJC SYSTEM 

rately enlarged and firm. On section there are white areas of lympho- 
granulomatous tissue (“ hard-bakc ” spleen). The liver may also be 
enlarged and contain lymphogranulomatous tissue. The^ kidneys 
may be similarly afTected, and very rarely the bladder is involved. 
The lungs may be studded with small nodules. The vertebral canal : 
Ljnnphogranulomatous tissue may spread from the periosteum into 
tlie vertebral canal and compress the cord or spinal nerve roots. The 
bodies of the vcrtebric may be involved. The stomach and intestines 
may show hyperplasia of lymphatic tissue. In some cases the disease 
appears to start m the reticiilo-endothelial cells of the thymus. The 
bone marrow may be infiltrated with lymphogranulomatous tissue. 
Clinical Findings. The patient is usually a male between 15 and 
•15 years of age. Females are affected only half as frequently. The 
onset is generally insidious, the first symptom being usually enlargement 
of glands in the neck or avilla. In other cases weakness or dyspnoea may 
first attract attention. Further symptoms depend upon the site of the 
enlarged glands or of the lymphogranuloraatoos infiltration. Thus 
pain may result from pressure on nerve trunks going to the extremities 
or chest, intense dyspnora may be cause<l by tracheal or bronchial 
Constriction, there may be cutaneous irritation, or diarrheea from 
intestinal involvement. Frequency of micturition and dysuria are 
symptoms of bladder involvement. In latent cases o persistent irregular 
or intermittent fever may be an early symptom. 

On Examination ; Tliere is usually pallor, and the enlarged glands 
may be seen projecting from the side of the neck or forming a 
collar. The glands may also lie visible or palpable in the axilhe or 
groins. The glands are firm, slightly mobile and the skin over them is 
neither adherent nor discoloured. Evamination of the chest may reveal 
signs of mediastinal glandular enlargement, such as D’Espine’s sign (see 
p. 108) or ucak air entry over the apex of one lung, unequal pupils or a 
pleural effusion. Dilated venous radicles may be seen over the upper 
part of Uie chest, back or front. The spleen is usually moderately 
enl.argcd, tlic liver just palpable, and ascites may be present, or jaundice 
due to pressure of gland-s in the portal fissure. Enlarged abdominal 
glands cannot usually be felt. Pressure on the cord or spinal roots may 
result in sensory changes in the extremities, or some degree of weakness 
or parnplegin. The skin is usually pale, but pigmentation may be seen 
apart from that resulting from the therapeutic use of arsenic, especially 
ifthcabdominal glands are involved. Other cutaneous lesions include 
etytbemnta, generalised exfoliative dermatitis, and rarely small nodules 
of lymphogranulomatoufi tissue may be felt under the skin. Herpes 
zoster is usually associated with arsenical treatment, but it may occur 
apart from this and be generalised. 

The Selapsing Tijpe (Pel-Ehstein Syndrome). As mentioned above, 
there is usually slight irregularity of temperolure in all cases of Hodgkin's 
disease, but jicriodical waves may occur with apyrexial intervals. The 
pyrexinl jieriods usually last for 6 or C days and recur at intervals of 
15 to 3G daj's, the span, which w tlic distance between the crests of 
the successive waves, being fairiy constant in each case. During 
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the fever the patient feels more ill, may 5omit and the spleen and 
glands often enlarge In the inter\als the patient feels comparatively 
well and maj gam weight Theblood There is no characteristic change 
In some cases there is a Icucocj tosis 0120,000 per c mm or more, even m 
the afebrile periods, with an excess of polymorphonuclcars, reduction 
of lymphocji:es and shglit excess of monocytes In other cases there is 
leucojjcnia In acute cases the numlier of cosmophils ma> he much 
increased, and they have large granules When the bone marrow is 
insohetl mselocytes and mjcloblasts appear in tlie circulation The 
red cell count ma> show a chronic liasmolj'tic anaimia, but m some 
cases a macrocj’tic anTmia has been desenbed, closclj resembling 
pemicjoiis ana^nlla, but uitli a normal or increased fragility of the red 
cells 

Differential Diagnosis This insolxis a considcratioii of other 
causes of glandular and splenic enlargement, of mediastinal pressure, 
of ascites and jaundice, and of irregular or periodical pj rcxia Enlarged 
glands maj result from, tuberculosis, leuk-cmia, lymphosarcoma, 
syphilis, sepsis and glandular fc\er Mediastinal pressure may be due 
to a new groirth, aneurysm or enlarged glands from several causes. 
Unctplnmed pjTcxia niaj be due to tuberculosis, infcctiv e endocarditis, 
cntcrica group infections, brucella infections, malaria etc In all cases 
the blood must be examined, and if possible a superficial gland should 
be removed and examined microscopically Often, however, the 
pathological report is indefinite Gordon’s biological test is of some 
value, but the cnccphnlitogenie agent appears to be present in eosinophil 
cells. The positive test therefore depends upon the presence of eosmo 
phtls m the glands A broth emulsion of a gland is injected mtra 
cerebmily into a rabbit If tlie test is positive the aimnal develops 
spastic paralysis of the hind limbs, and ataxia with incoordination 
and death maj occur The test is positive m about 70% of cases of 
Hodgkin’s disease 

Course and Complications Certain tjpes are described according 
to the course pursued 1 Chrome Hodgkin’s disease Here the 
disease is progressive but mfemiptcd by remissions Life mav be 
prolonged to four or five yenrs 2 TJie relapsing tjTie Described 
above 0 The acute type (Hodgkin’s sarcoma), m which the disease 
IS rapidly fatal Complications result from mediastmal pressure, 
infercurrent infection amyloid degeneration or tuberculous infection 

Prognosis TJie disease is invariably fata! 

Treatment There is no known cure Adequate rest, fresh air 
and nourishing food should be ensured Arsenic usually causes a 
temporary improvement It is best giwn in courses of intramuscular 
injections of sod cocodylat gr 1 dadj for 12 doses, with a rest on 
the seventh day After an interval of 3 weeks a second course can 
be given X ray treatment or radium exposures to the affected areas 
of the bodv also cause teraporarj improvement, especia!l> if combined 
with w eeUy mtrnv enous injections of 0 8 G neoarsplienamme During 
the X raj treatment liver extract and dextrose should be administered 
as described on p 504 
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Splenic Anarmia 
{BantVs Disease) 

Definition. A disease chartcterised by antemia, enlargement of the 
spleen, cirrhosis of the liver and gastro-intcstinnl haemorrhages. Some 
authorities differentiate splenic ansemia from Banti’s disease, main- 
taining that cirrhosis of the liver docs not occur in the former ; others 
deny the concept that splenic anjemia or Banti's disease is a primary 
disease of the spleen. They believe that the condition is one of con- 
gestive splenomegaly and that the pathological findings are always 
due to mechanical obstruction of blood flow in the portal system, the 
commonest cause being hepatic cirrhosis. 

Etiology. The cause is unknoirn. Splenic anrcmjs is often believed 
to be a primary disease of the spleen. It may be an infection due either 
to a streptothrix or to tlie Bacterium commune (B, coli). It may he 
secondarj’ to an infective thrombo-phlebitis of the splenic or portal 
veins. 

pathology. The spleen is enlai^ed and smooth. It is firm on 
section owing to thickening of the capsule and trabecula;. Fibrosis 
occurs around tlic central artery of the Malpighian bodies. The lining 
cells of the sinuses of -the pulp are hypertrophied and Infarcts may be 
present. The liver may be slightly enlarged, or small and cirrhotic. 
Tile splenic veins ate seen to be tortuous and diloted, at splenectomy. 
Phlebitis IS seen in some cases in the splenic and porta) veins, and tlie 
ccsophagcal and gastric tributaries are dilated. 

Clinical Findings. The patient is usually a young adult male. 
The disease is rare in childmn and after middle age. The onset is 
insidious. The first symptoms of ill health may be lassitude, pallor, 
cpistaxis, hicmatemesis, mclpna, or enlargement of the abdomen. 
Banti’s disease is described as passing through three stages s— PAc jfwt 
stage ; There is auremia, and enlargement of the spleen, but no jaundice. 
Tile spleen may weigh as mucli as 25 oz., and yet not be palpable. 
Tlie blood : There is a hreniolytic anxmia. No nucleated red cells are 
present. The white cells often show a leucopenia with a relative 
IjTnphocytosis. The fragility of the red ceils is normal. The blood 
platelets may he increased or diminished, constituting a tiiromho- 
cytliJiraic- or a thrombocytopenic variety of the disease. The second 
stage : After 2 or 8 years the liver enlarges and there is slight jaundice. 
The third stage : In anotficr 2 or 3 years ilia fiver shrinks and ascites 
appears. It must be understood tliat oil cases do not pass through these 
stages. Severe hjemorrhage may occur from the cesopliagus, stomach, 
intestines, kidneys or nose, and purpura may be seen. The lymphatic 
glands do not enlarge. 

DifTcrentlal Diagnosis. In establishing t)>c diagnosis it is necessary 
to consider other causes of severe aniemia, of epistoxis and internal 
hicmorrlmges, of tumours in the left hypochondrium,* and of enlarge- 
ment of the liver and spleen, or of ascites. TJie blood count demonstrates 
the anamin. Tlie tumour in the left hypochondrium presents 
the characteristic features of an enlarged spleen (see p, 518), A gastric 
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ulcer and carcinoma of the stomach or colon maj present difficulties, 
but an opaque meal usually will exclude these lesions In acliolunc 
jaundice the fragility of tlie ted cells is increased, and bleeding from 
mucous surfaces docs not usually occur The supporters of the "v lew 
that Banti’s disease is a separate entitj state that in cirrhosis of the 
liver the spleen is not usually enlarged before the In cr enlai^cs, and the 
splenic enlai^cnient m cirrhosis is not usually as marked as m Banti’s 
disease With prunary thrombosis of the portal or splenic s ein there is 
usually Jeucocj tosis and tlie abdominal sjuuptoms are more acute 

Course and CompheaUons The course is slowlj progressive, as 
described above, although sudden deoUi may occur from hremorrliage 
Intercurrent infections maj ensue 

Prognosis This is icry grave, if untreated the disease is almost 
always fatal 

Treatment Iron should be giien in adequate doses, such as freshly 
prepared Blands pill (pil fem carbonatis BP), cut info two parts 
before bemg swallowed, gr 35, 1 1 d , or fem ct ammon cit gr 80 1 1 d , 
for eight weeks This may be combuied with X ray treatment to the 
spleen In liaunorrhage a drip transfusion may save the patient’s life, 
although usually only temporarily, as recurrences are \ery liable to 
occur at intenals of months or years Splenectomy is of doubtful 
\alue and the operation is not dcioid of risk In cases in which the 
platelet count is high, thrombosis of the mesenteric or portal i cm may 
occur 8 to 10 days after the operation and cause death Further severe 
hsmorrliages are liable to occur after splenectomy m at least 50% of 
patients who sutTcred from htemorrhage before the operation 


THE LIPOIDOSES 

Under this headmg arc classified three diseases characterised by a 
disturbance of lipoid metabolism 

Caueber’s Disease 

Definition A rare disease characterised by enlargement of the 
spleen, the presence of Gaucher celis in the spieen and other organs, 
and a tendency to a familial incidence 

iTUofogy I7ie cause rs oniiKwa It es regsreSiM’ ss an iniAsra 
error of lipoid metaboUsm 

Pathology The spleen is enlarged and the capsule thickened 
Infarcts may be seen on section Microscopical e\ammation reveals 
the typical Gaudier cells They are enlarg^ reticulum cells, derived 
from the reticulo endothelial system containing a lipoid, kerasm 
Similar cdls may be found m the liver, mesenteric glands and bone 
marrow, and rarely deposits in the lungs 

Findings The onset is in childhood and females of the 
Jewish race are especially affected The patient may complam of 
abdominal swelling or discomfort, of pains m the muscles and bones, 
and of a tendency to bleeding from the nose or gums 
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On Examination : The enlarged spleen is usually found on routine 
examination. The liver may be just palpable or considerably enlarged. 
There is often pigmentation of exposed areas of the skin, and there 
maybe slight jaundice. A broavn-ydlow fatty thickening (pinguecula) 
may be seen on the conjunctivse. The blood : There may be some 
degree of hjpochromic anaemia and Jeucopenia. Tiie blood platelets 
ore slightly diminished. Examination of the bone marrow obtained 
by sternal puncture shows typical Gaucher cells. 

Differential Diagnosis. Tlie diagnosis can only be established with 
certainty during life by splenic or stonml puncture, and tlie discovery 
of Gauclier cells m the material removed. The familial incidence, age 
of onset, enlargement of the spleen, chronic course and the usual 
maintenance of fair health suj^est the diagnosis. 

Course and Complications. The course is prolonged, and the 
patient usually survives for many j'cars. In the later stages the liver 
may be considerably enlarged. 

Prognosis. The ultimate outlook is unfavourable. 

Treatment. The only hope of cure is splenectomy. As the operation 
is not devoid of risk, it is doubtful whether it should be performed. 
Iron should be administered in adequate doses for the ansmia. 

Nicmann-Pick Disease 

This disease affects infants usually of the Jewish race. It is 
characterised by enlargement of the spleen, liver and superficial lymph 
glands. The lipoid cells are present in various organs of the body 
including the central nervous system. Phosphatide metabolism is 
disturbed. The skin is pigmented on exposed areas and the blood 
shows a faj^iochromic anxmia, with lipoid vacuoles in the white cells. 
The blood cholesterol is usually raised. Cells obtained by sternal 
puncture show a tjTiical foam appearance. The disease appears to 
be related to the Tay-Sachs syndrome (see p. 829). It is usually fatal 
before the age of two years and no cure is known, 

Hand’SchQUer'Christlan Disease 
{Xanthomatosis of Bones) 

This is anotlier disorder of lipoid metabolism (cholesterol esters), 
which usuaUy affects males. Accumulations of lipoid material with 
formation of granulation tissue or fibrotic areas containing cholesterol 
crj-stals occur m bones, especially in the membrane bones of the skull. 
The spleen, liver, kidneys and l 3 Tnph glands are often enlarged. The 
blood chol«terol may be raised except in periods of remission. The 
disease shows itself in early childhood and is characterised by bony 
softening, exophthalmos and diabetes insipidus. Granulation tissue 
involving the orbit results in exophthalmos and when it invades the 
sella turcica diabetes insipidus results. Rarely the disease first shows 
itself in adult life, the bony clianges bong chiefly jjj tJje long bones, and 
exophthalmos is not necessarily present. 
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^ Enlargement of the Spleen 

The causes of enlargement of the spleen may be classified as foI!o^^s 

1 Prolcroal tiiftciions and parastic urorms such as malaria, Ivsla 
azar and schistosomiasis 2 Bactenal tnfeclionf, such as entenca 
group organisms streptococci in sqiticwmia etc 3 Hannopoietic 
diseases, such as pernicious an'cmia, Icukunia splenic anaimia ion 
Jnksch s anamia Ilodgkm s disease, Gaucher s splenomegalj , acholuric 
jaundice poh c\ thainua rubra etc 4 &pecijic tnfectiie granulomata, 
as in tuberculosis and syphilis 5 Deficiency diseases such as rickets 
6 Vascular disturbances such as infarction passne hj-perTmia from 
torsion of the pedicle thrombosis of the splenic \em cirrhosis hepatis, 
pressure of enlaced glands on the portal vein and v crj rarelj congestion 
due to heart failure 7 Cysts such as a hvdatid a dermoid, and a 
serous or hrcmorrliagie cj st 8 Tumours such as primarv or secondary 
sarcoma or secondarv carcinoma Simple tumours are rare, such as a 
fibroma and haimangionia 0 /tscMf such as a septic infarct 10 De 
generation, as in amvioid disease 

The signs of enlargement of the spleen are as follows A tumour 
mav be seen or felt in the left hypodioodrium Tlie spleen enlarges 
downwards and forwards towards the umbibcus, and maj extend also 
downwards towards the anterior superior spine of the left ilium and to 
tlie right of the mid Ime A notcli can usuaU> be felt on its anterior 
border The loin is not filled by the tumour It moves slightly with 
respiration, unless fixed by adhesions It is dull on percussion and tlie 
duiiiess extends backwards to fuse with the normal area of splenic 
dulness over the left lower cliest behind There is no band of intestinal 
resonance running across the dull area but the flank behmd the tumour 
18 usually resonant In some cases the spleen is enlarged, but not 
palpable (see p 510) 

Differential Diagnosis Other swellings m the left hypochondnum 
which must be excluded are a renal or suprarenal tumour, a growth of 
the stomach or colon a pancreatic or ovarian tumour, and tuberculous 
peritonitis With renal tumours there are generally urinary changes, 
and the characteristic signs are present (see p 480) An opaque meal 
or enema will assist in excluding a growth in the stomach or colon 
Pancreatic tumours, when palpable, ore usually cysts appearing on the 
surface near the midline An ovarian tumour could onJj be mistaken 
for a V ery large splenic tumour, but pciv ic examination will indicate its 
origin Tuberculous glands with peritonitis do not usuallj give tlie 
tj*pieal signs of an enlarged spleen 

Rupture of the Spleen 

This IS a rare event It maj follow a blow over the spleen or a 
crushing accident The spleen may rupture spontaneouslv as a com 
phcation of malaria infarction typhoid fever, pregnancy or nitro 
benzene poisomng Chnicallj the patient suffers from severe pain and 
shock with the signs of mtema! hemorrhage and a laparotomy ts 
necessary to save hfe 
BiicKOTr^ mo CIO* 
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Movable Spleen 

This is rarely met with in genanlised visceroptosis. If it gives rise 
to dragging and discomfort it may be supported by a pad and belt. 

Perlspleoitts 

This occurs especially in connection with splenic infarction. Tlie 
patient complains of pain over the spleen, increased on respiration. A 
coarse rub may be heard over the spleen, at the back of the chest or in 
the left hj^iochondrium. 

Eryfbrocylosis 

■ Definition. An increase in the number of red cells in the blood, 
due to some known stimulus. 

Etiology. The bone marrow is provoked to increase its output of 
red cells under various conditions interfering with the oxygen supply, 
such as high altitudes, congenital heart disease, pulmonary arterio- 
sclerosis (Ayeraa% disease), emphysema, heart failure, Cushing’s 
syndrome, etc. 

Erythraemia 

{Polyeythcetnia Eul»-a or Vera. Vaquez's Disease. Osin's Disease) 

Definition. A condition characterised by an increase in the number 
of red cells in the blood, with splenomegaly. 

Etiology. The cause is unknown. It has been suggested that tliere 
is thickening of the vessels supplymg the bon® marrow, the resultant 
anoxia stimulating crythropoiesis. 

Pathology, There is hyperplasia of marrow in the long bones. 
The spleen is enlarged and may contain inforcts. Tuberculosis of the 
spleen has been found in some coses. 

Clinical Findings. The patient is usually middle-aged, of either 
sex 5 other members of the same family may be similarly affected. 
The onset is insidious with headache, lassitude, giddiness, dyspncea 
and insomnia. Epistaxis, or a haunorrhage from the stomach, uterus 
and rarely from the lungs may occur. The patient may notice that his 
face and hands ate becoming high coloured. 

On Examination ; The face is typically brit;k-red, and the ears, lips, 
hands and fingers may be cyanosed. Tlie spleen is enlarged to a variable 
extent. The heart is not usually enlarged. The blood : The total 
volume is two to three times the normal. Red cells. 7 to 12 millions 
per e.mm. lib. 125 to 160%. C.LO'StoO’O, There is polychroniasia, 
and a fe^T normoblasts ami rcticulocj'tes are present. The platelets 
may be increased. Wiite cells, 15,000 to 20,000 per c.mm. Poly- 
niorphonuclears 70 to 00%. A few myelocytes are present. Tlie urine : 
There is often a trace of albumin and a few casts may be present. 
Acholuric jaundice may be present. The blood pressure may be ro5s«l, 
as in polycytha-nita liyperfonica of Caisbbek (see p. 260 ). In these- 
eases there Is usually no splenomegaly. 

Differential Diagnosis. Erythnemia must be distinguished from 
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crj throcj'tosis, for -which some causative factor can be found Entero- 
genous cjanosis is recognised by spectroscopic examination 

Course and Complications The disease pursues a chronic course, 
which is interrupted by remissions In some cases the red cell count 
maj drop to 3 millions, with an increase of immature white cells, 
resulting m a mjeloid leukaimia or an aplastic anamia before death 
occurs Complications mclude cerebral thrombosis and heart failure 
Prognosis Deatli usually takes place in the space of 8 to 8 years 
from diagnosis, but the phenylhj drazme treatment has improved the 
prognosis, the blood count remaining normal for several jears 

Treatment The patient should not cat any meat, liver, kidnejs, 
meat soups or eggs m order to reduce the iron content of the diet Yene 
section affords temporarj improvement, 500 mils should be removed 
twice a week until the Hb falls to about 80%, red cells to about 5 millions 
and the hicmatocrit readmg to about 45% Altemativelj phenji 
hj drazme hydrochloride may be cautiouslj administered, provided 
there is no evidence of disease of the Jner or kidneys It is given by 
mouth in a caclict m doses of 0 1 G dailj for lo dajs The effect must 
be judged bv blood examinations An increase m the number of 
rcticuloc) tes or in the number of immature white cells is an indication 
for its discontinuance Phenjlh) drazme has a cumulative effect and 
mav produce aplastic anfemia If it is well tolerated a second course 
ma> be given after a fortnights interval Acctjlphenvihydrazme is 
said to be less toxic, 0 1 G is giv en 2 or 8 daj s a week for several weeks 
Splenectom> is not advisable Some improvement has been obtained 
after \ raj treatment of the long bones, if care is taken to av oid stimula 
tion of the bone marrow or the production of aplastic aniemia 

Enterogenous Cyanosis 
{Sulphannoglobinwmta Alethwmoglobinamta) 

Deflmtion Cyanosis, due to the presence of sulphasmoglobin or 
mcthiemoglobm m the blood 

Etiology Stockvis, in 1902, described wbat he called enterogenous 
cjanosis, in a patient suffering from chronic dysentery whose blood 
contamed methsmoglobm In these cases it is thought that nitrites 
are absorbed from the mtestines mlo the blood, and these reduce the 
haunoglnhui The reduced hjemoglobm combines with the small 
amount of sulphuretted hydrogen normally present and sulph Hb or 
met Hb IS formed A nitrifying organism (mtroso-bacillus) has been 
isolated from the sahv a and feces m some cases, and reducing substances 
are present m the serum urme and saliva of patients suffering from the 
disease In 1925 Snapper suggested that the hiemoglobm is sensitised 
by aniline ilrugs and then unites with sulphides absorbed from the 
intestmes Potassium chlorate, Bromo-seltzer and drugs of the coal 
tar group, such as sulphonal, Trional, and Antikamnia, may cause 
methiemoglobinscmia Slethsemoglobimeirua has also been met with 
nn rats associated with an infection with the Bacterium ententidis 
(Gaertner), and the Bacterium commune (B coli) has been isolated 
from the blood in one case m man Sulpli-emoglobmaimia is not 

17—* 
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uncommon in connection with sulphonamide therapy. Whether 
su3pha?mo"Iobjn.Tmia or mctlijcmoglobinjcmia develops in sensitiseti 
patients appears to depend upon the degree of constipation present. 

Clinical Findings. The patient is usually an adult of either sex. 
The onset of sj’rnptoms is insidious with hendache, ^veakness, famting 
attacks and nervous instability. Nausea, vomiting and abdominal 
pains may be complained of. There is mild or transitory constipation 
•with methaimoglobinromia anti severe and chronic constipation with 
sulplucmoglohinxraia. 

On Examinnlion : Tlie patient has a peculiar cyanosis, wliich is 
mauve-lavender m colour in sulpha:moglobln{cmia and blue-chocolate- 
bronm in methamoglobinjcmia. No physical cause for the cyanosis 
can be found on clinical examination. The blood ; Spectroscopic 
examination shows the band of met. Hb. or sulph. Kb. between the 
C and D lines of the spectrum, further spectroscopic tests differentiating 
them. The pigment absorption band may be seen with a hand spectro- 
scope through the lobe of the ear, but for accurate determinations laked 
diluted blood should be examined In the laboratory and special differen- 
tiftting tests applied. The pigment is not present in the serum or in the 
urine. 

Differential Diagnosis. Other causes ofvcyanosis, especially diseases 
of the heart and lungs, are excluded on clinical examination. 

Course and Complications. Tlie course in the enterogenous cases 
is prolonged, and complete recovery Is doubtful. In some coses 
intermissions and relapses correspond with periods of freedom from, 
or affection with marked constipation. * 

Prognosis. The condition is not fatal, but a permanent cure Is 
unusual. 

Treatment. In all cases on cxliaustivc search should be made to 
exclude the use of such sensitising drugs as phcnacetin, antifebrin 
(acetanilide), Trioiial (methyhiilphoiial B.P.), sulphonal and potassium 
chlorate. The constipation must be treated by the regular use of laxa- 
tives, asouling those containing sulphur, and by washing out the 
intestine. For this purpose the p.alient may swallow a duodenal tube 
daily, and the whole of the intestine is then washed out with two pints 
of nonnal saline. Tlie diet should be rich m fats, and nmmon. chlorkl. 
gr 15 should he given by mouth four times a day, iii the form of two 
0 5 G. stearettes. A muxture containmg 5% CO, in oxygen should be 
inhaled from n gas mask three times a day until the respiration rate is 
ratscil to 30 a imniitc. As the cj'nnosis diminishes the duration of each 
inhalation is reiluccd. The cyanosis can often l>e abolished by the 
ndministnit ion of a nipth> lene hhie piU, gr. 2, 3 or 1 limes n day. If the 
mtroso-liacilhis !•> foimd m the nioutlt or f.iecs a vneeine should be 
, prepared and administered, in doses of 30 millions increased to 500 
millions. 


PURPURA 

Deffnltlon. A conilition characterised by extravasation of blood 
into the skin and mucous membranes, due to capillarj’ hfcmorrhnge. 
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Etiology Purpura is a symptom occurring m many pitliological 
states Tor chnicil purposes it is divided into a primary and secondary 
group Primary or idiopntlue purpura is also known as the kannorrhagic 
diathesis , it arises apart from any knoum cause Secondary or sympto 
raatic purpura is a symptom of some recognisable disease Tlie folloA> mg 
varieties are thus described 

• 1 Primary or Idiopathic Purpura The cases fall into two groups 
(a) hfemorrhagic purpura mcludtng purpura simplex p irpura luemor 
rhagica and purpura fulmtnans and (fi) anaphylictoid purpura which 
includes purpura rheimntica and Henoch s purpura 

2 Secondary or Symplomatie Purp ira This may be associated 
with (a) Infections such as seplicjemia and infective endocarditis 
{b) Fev ers suth as cerebro spinal fei er ty phus fever measles small pox 
or scarlet fever (c) Ilxmopoietic diseases such as leukaimia perm 
Clous amimia and Ilodgkms discnsc {d) Ivitainmosis as m scurvy 
(vitamin C lack) and deficiency of vitamin P m the diet (e) Chemical 
causes such as iodides mercury quinine copaiba cubebs bella 
donna ergot chloral hydrate gold arsenic turpentine phenacetin 
Sedormid salicylic acid and snake venom (/) Cachexia as m 
carcinoma tuberculosis old age and chronic nephritis (g) Nervous 
and endocrine disorders such as tabes dorsalis transverse myelitis 
neuralgia fright and hysteria (A) Mechanical causes such as pressure 
on tlie skin whooping cough violent vomiting or epilepsy (t) Severe 
jaundice 

Pathology In htemorrhagic puipura all the elements of the blood 
pass through the capillaries In anaphylactoid purpura the serum 
alone may pass out into the tissues in some parts of the body whereas 
the lesions in other sites are definitely purpunC In purpura simplex 
there may be extravasation of red cells only The lesions produced 
are thus vanable pinpoint spots constitute petechiai the purpuric 
spots are about 1 to S mm in diameter and larger extravasations 
several inches across are known as eccbyTnoses The bleeding may 
occur into or under the skin into or from mucous or serous membranes 
into the mterstitial tissue of internal organs and mto the eye It must 
be clearly recognised that purpura does not depend merely upon 
deficiency of platelets in the blood as there may be a complete absence 
ot platelets without lixmorrhages "Ihe p'iate’iets are muc'n 6immi^ie6 
in purpura hiemorrhagico ( essential thrombopenia) and to a lesser 
degree in the other varieties of purpura dependmg upon the severity 
of the bleeding The platelets are produced m bone marrow from 
megakaryocytes and destroyed by the spleen They probably protect 
weak surfaces m the capillaries by forming a layer over the intima at 
such spots and thus help to prevent extravasation of blood Tlie 
essential lesion in purpura appears to be a temporary alteration in the 
permeability of the capillary endothelium This may be due to toxins 
or to proteins to which the patient is sensitiv c but this is uncertain 
As long as the capillary endothelium is normal extravasation of blood 
does not occur even with very low platelet counts The coagulation 
time of the blood is normal in purpura although the clot retracts 
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slowly ; the bleeding time is much prolonged in primary purpuras when 
the platelet count is low. After splenectomy the platelet count rises 
very rapidly, due partly to an increased output from the marrow and 
partly to lack of destruction by the spleen, but it may return to its 
original low level although the patient is relieved of his symptoms. 

Purpura Simplex • , ' 

Clinical Findings. The patient is usually a child or young adult, 
who gives a history of slight malaise, with perhaps headaches, fleeting 
pains in the joints or diarrhoea. Familial purpura simplex is described. 
I^ck of vitamin P in the diet may result in the appearance of petechias 
in the skin. The patient complains of lassitude with pains in the 
shoulders and legs. 

On Examination : Small purpuric spots are seen chiefly on the 
extensor surface of the legs. The trunk, arms and rarely the face 
may be involved. Tiie spots come out in crops and the tempera- 
ture may be slightly raised. Iltcmorrhages do not occur from the 
mucous membrane. The blood : The platelets are usually normal. 
The coagulation time is normal. The bleeding time is normal. 

Course and Complications. 5 or 6 \yeeks may elapse before the 
spots floally disappear. Ilecurrences are often noted. 

Prognosis. This is good. 

Treatment. The patient should be in bed until the purpura 
disappears. A course of liq. arsenicalls is usually prescribed, but its 
value is very doubtful. 

Purpura Heemorrbagica 

(Morbiu Maculasus o/ Werlho/. Essential Thrpmhopema, Purpura 
T/troml/openia. Thrombocijtolytic Purpura. Thrombocytopenic Purpura.) 

Definition. A disease characterised by hemorrhages into the 
skin, mucous membranes and internal organs, with a low platelet 
count. 

Etiology. Two types are described : 1. IdiopatJuc. 2. Secondary 
to drugs such as Sedormid, iodides, gold, arsenic, quinine, etc., and 
possibly to sepsis. 

Pathogenesis. The constant low blood platelet content may Iw 
due to : 1. A bone marrow maturation defect. This may occur in the 
AfSMV.'d.?.'?’ rsciety cf the disease doe ta devg idhsyaceasy. £, laereissed 
destruction of platelets by cbismocytes in the spleen (KazneUon’s view). 
8. Increased capillary permeability, causing a loss of platelets. 

The bone marrow is normal in idiopathic cases, but may show 
decrease of mcgakarj’ocj'tes with involution forms in Sedormid purpura. 
The spleen is normal. After splenectomy the Iiainiorrhagcs often cease, 
although the platelet coiftit, a^r a preliminary rise, may fall. TJie 
platelet deficiency therefore appears to be only one factor in the hxemor- 
rhagic tendency. 

Clinical Findings. Tlie disease may show itself in an acute or 
chronic form. The patient is often about the age of puberty, but the 
purpura may occur at any age and more frequently in women. The 
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onset IS often sudden with ti htemorrhagc from tlie nose, stomach, 
kidnejs or uterus 

On Exaimnation Purpuric spots and ecchymoses maj be found on 
the body , the gums may bleed, but arc not spongy as in scur\'y The 
temperature is often raised llie blood The platelets are usually 
mucli reduced and may disappear altogether, although the initial 
synuptoms may appear i\ith a platelet count of 100 000 per c mm The 
coagulation tune and prothrombin lime are normal The bleeding time 
mav be prolonged to seicral liours The rctraetion of clot in shed 
blood IS poor There is usualK a hypochromic nnTmi i and the reticulo 
cyies may lie incrcascil up to 10% or more A few nucleated red cells 
may be seen There mav be a fcucocytosis ora leucopenia with relative 
lymphocytosis Sternal puncture shows no abnormal cells and the 
megakarv ocy tes are nonnal m idiopathic cases 

Difl'erential Diagnosis Ilxmoplutia can usually be excluded on 
clinical grounds Tlie platelet count and bleeding time are normal and 
the coagulation tune is delayed Ilcrcdjtnry purjmra Iia’morrhagica 
(constitutional haimogcnm) is a disease resembling purpuro hicmor 
rhagica clinically, but differing m its tendency to hereditary trans 
mission, Its preference for the female sex, and the often fatal results of 
splenectomy In only about 50% of cases is the platelet count low In 
scurvy the hxmorrhages are usually in deeper tissues, such as the thighs 
the gums are spongy, and there is a history of avitaminosis In acute 
Icukamia, the clinical picture may closely resemble that of the hxmor 
rhagic diathesis The blood count usually serves to differentiate but 
there miy be a leucopcma with rclativ e lyunphocy tosis in acute leukemia 
The capillary resistance test of Hess may be of v alue in a doubtful case 
The upper ann is compressed with the armlet of a sphy gmomanometer, 
the pressure being mamtnmcd for 5 minutes midway between the 
systolic and diastolic readings In purpura Iifcmorrhngica purpuric 
rashes usually appear on the forearm Some cases diagnosed as essentia! 
thromliopenia prov e to l>e congenita! nasal telangiectases 

Course and Complications. Tlie course may be rapidly fatal or 
more prolonged with intermissions, or definitely chronic with recurrent 
hicmorrbages and purpura for several years Cerebral or cerebro spinal 
haimorrhage may occur as a complication 

Prognosis This is always very grove in acute cases Chronic cases 
are more benign and there is a tendency to spontaneous improvement 
Treatment The various measures which should be tried to arrest 
the hicmorrhages include a blood transfusion of 800 mils every 3 to 5 days, 
the daily intravenous injection of 400 mg ascorbic acid dissolved in 
8 mils of normal salme for 4 days, or the intravenous injection of 20 mils 
of a 1% solution of Congo red In clironic cases some good results 
have been obtained by the subcutaneous injection of 0 4 to I mil of 
1/3 000 moccasm venom twice a Week If these fail a splenectomy 
siiould be performed m both acute and clironic idiopathic cases before 
the patient becomes too ill If the patient recovers from the operation, 
relapse after splenectomy is rare, although it has occurred apart from 
there being any accessory splenic tissue in the body after the operatioi 
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Splenectomy should never be performed if the patiert^ Jias taken a 
drug which IS likely to be the causative agent, or if he has any obvious 
source of infection, or if the bone marrow show diminution of mega- 
karyocytes. 

Purpura Fulmlnans 

A hyperacute variety of purpura which causes death in 1 to 5 days. 
Infants are chiefly affected, the temperature is raised, and large sub- 
cutaneous ecchymoses are seen. The blood shows an ansmia with a 
normal number of platelets. 

Sch&nletQ's Purpura 

{Anaphylactoid Furpxira. Allergic Purpura. Purpura Rheumatiea. 

Peliosis Rheumatiaj) 

Etiology. The cause is unknown. There is no ‘ evidence that 
Schhniein’s purpura is a rheumatic infection. It may be due to 
sensitivity to proteins or articles of food. 

Pathology. At some sites in the body the capillaries allow 
transudation of plasma, and at others diapedesis of red cells occurs. 

Clinical Findings. The patient is often a young adult male. There 
may be fever and sore tlimat at the onset, vrith pain in various muscles 
and joints. .Suellmg of joints may also be note<l. 

On Examination : The temperature may be raised to about 100* F. 
for the first few days of the Illness. The effected joints, such as the 
knees or ankles, arc slightly swollen and tender, but the skin is 
not discoloured. The skin : The cutaneous changes include purpuric 
spots, usually on the extensor surfaces of the legs, and urticarial wheals. 
Angio-neurotic swellings may appear m the legs, feet, face or hands. 
The blood : Usually the platelets arc not diminished, and the bleeding 
and coagulation times are normal. 

Differential Diagnosis. The fever, sore throat and joint pains are 
suggestive of acute rheumatism, and ha^maturia of acute nephritis. 
The purpuric spots ami urticarial swellings are diagnostic, and there is 
no response to salicylates. 

Course and Complications. The course may be prolonged for 
several weeks and relapses occur. In some cases there are intestinal 
symptoms characteristic of Hcnocli’s purpura. The urine may contain 
albumin and blood. 

Treatment. The patient must be kept in bed. Calcium lactate 
gr. 10 t.d.f. should be given. I.nter, any septic focus in the mouth or 
elsewhere should receive treatment. In cases associated with nutritional 
deficiency vitamin P should be administered in the form of Ilcsperidm 
tab., 0-23 G.. four times a day. 

Henoch's Purpura 

Definition. This is a more severe form of Schdnlcin’s purpura, 
characterised by abdominal crises due to an exudation of plasma or 
blood into the wall of the intestines. 
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Clinical Findings The patient may be an infant or adult, who is 
seized with severe abdominal pain, vomiting, diarrhoea or constipation, 
and at times pains in the joints 

On Examination The abdomen is rigid during the attack There 
maj be no purpura, or careful search may re\ eal the presence of a few 
spots Urticana and swelling of the joints may also be present The 
blood The platelets are usually normal and there is no change m the 
bleeding or coagulation times Blood and mucus may be passed per 
rectum, and the temperature is raised 

Differential Diagnosis The disease is liable to be mistaken for an 
intussusception in an infant or for a mesenteric thrombosis or other 
%ariety of abdominal emcrgenc\ m an adult A very careful search 
should be made for purpuric spots, before any operation is performed 

Course and Complications An attack usually passes off m a day 
or so Coraphc'Jtions include Ii'eraatiiri'i intussusception anti cerebral 
hTmorrhage Relapses arc prone to occur 

Prognosis Tins is always serious 

Treatment The patient must be kept in bed, and an icebag applied 
locallj to the abdomen to rehcie pam If this is not successful tnc 
chlorof ct morphm eo (B P C ) m 5 to JO maj be gnen to an adult 
and repeated if ncccssarj \itamin P is nortJjj of trial administered 
as abo\e Antistrcptococcus serum ui doses of 25 nuls ma> be given 
b\ mouth ever} other day for 8 doses or calcium lactate gr 10 td s 
b} mouth 

The Secondary Purpuras 

The conditions irith which puipura may be associated hare been 
enumerated on p 517 It is probable that there is some toxin present 
which damages the capillaries 

Hcemophilia 

Definition A familial disease characterised by a tendency to bleed 
severely from trivial injuries 

Etiology Hfflmoplnlia is usually considered to be due to a deficiency 
of tlirorabokmase It occurs m males but is tnnsinitted by females 
(Nasse’s law) ^ er} rarely it may occur in the female if the mother is a 
transmitter of the disease and llie father is a hxeniophihac these cases 
maj , hovvev er, be examples of the h-cmorriiagic diathesis or of pseudo 
h-emophilia In pseudo hxmophilia an affeoted father or mother can 
transmit the disease to cluldreii of eillier sex 

Clmical Findings The history frequently suggests the presence of 
“bleeders” m other male members of the family, and they can often 
be traced back for more than one generation The pecuhantj is often 
noted durmg the second year of life, a trivial injury causing excessive 
bruismg or bleeding if the skm is abraded or cut Extraction of a tooth 
may give rise to serious bleeding 

On Examination Ecchymoses may be seen under the skm or a 
hffimatoma felt A jornt may be distended with blood, especially the 
knee or elbow The affected jomt is jiainful and the skin over it red 
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The temperature then is usually raised to about 100* F. Muscular 
hemorrhages may cause pain by nerve pressure. The blood : There 
may be a hfcmorrhagic antemia. The platelets are not deficient. The 
bleeding time is normal or slightly prolonged, a prick not causing 
prolonged bleeding as does a scrotdj, as the minute wound of the prick 
is sealed by a mass of platelets. It is therefore quite safe to perform a 
vein puncture. The coagulation time is prolonged to 5 to 8 times the 
normal, but it may revert to nearly normal between the attacks. 

Differential Diagnosis. Hamophilia must be distinguished from 
simple obstinate bleeding, such as may occur after a dental extraction. 
This may affect either sex and there is no history of hasmophilia. In 
purpura hsemorrhagica the prolonged bleeding time and thrombopenia 
are characteristic. Fibropenia b a rare disease, in which the blood 
contains no fibrinogen and so will not clot. In the hajmorrliagic diseases 
of the newborn the bleeding occurs during the first few days of life, 
usually with melsena. 

Course and Complications. There is a tendency for the condition 
to improve with tlie passage of years. Joints whicli liave been affected 
with a hffimorrhage may liccome ankylosetl by fibrous tissue. 

Prognosis. This is always very grave, most baffmophiliacs failing 
to survive to adult age. 

Treatment. The patient must be protected from nil varieties of 
external trauma. A small local hsmorrhage may be sometimes arrested 
by the application of liq. adrenalin, hydrochlor, on cotton wool, or by 
normal human blood applied on wool after removal of the clots from 
the wound. If this fails a sterile 1 in 10,000 solution of Russell's viper 
venom (StjTven or Rusven) should be applied on gauze plugs. A 
blood transfusion, using citrated blood obtained from a suitable donor, 
will restore the co-agulation rate of the patient’s blood to normal for a 
period of about 5 days, and must be given before any surgical operation 
is performed. Ilicmarthrosis is treated by elevating the joint and 
applying bandages wrung out in Iced water. In some cases it is necessary 
to aspirate the joint. Between the attacks all foci of sepsis in the mouth 
should be removed. 

Hsmorrhagic Disease of (be Newborn 
[Aleloma Neonotarum) 

Definition. Spontaneous hsemonhages in newborn infants. 

Etiology. The cause h hypoprothrombiniEmia due to vitamin K 
deficiency developing a few days after birth and censing usually after 
the eighth day. 

Qinical Findings, During the first 1 to 10 days of life luemorrhagcs 
occur from the umbilicus, stomach or the intestines^ There may also be 
ecchymoses or bleeding from the urinary tract or vagina. The infant 
appears fretful, does not take its feeds well, and may be jaundiced. 
The blood : The platelets are not diminished. The coagulation time 
and bleeding time are prolonged. Tliere is hypoprothrombinaimm. 

Differential Diagnosis. Uranophtlia does not often manifest itself 
at such an early age. Localised haemorrhages may be due to trauma. 
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sucli as a cephalhiematoma. In Winckel’s disease (see p. 86) and 
Buhl’s disease (see p 86) the condition is one of infective jaundice. 
Syphilis and umbilical sepsis may give rise to similar symptoms 

Prognosis The outlook is grave if the patient fails to respond to 
adequate treatment. 

Treatment. Prophylactic The mother is giv en a v^taraln K prepara- 
tion such as Kapilon 5 tablets or m 90 Iiqiud by mouth 12 to 4 hours 
before the baby is bom, and tlie baby is given 86 drops (m 18) by 
mouth on the first day of its life . 

Curalive The baby is given an intramuscular mjection of 1 mil 
Kapiion which is repeated after 2 days In severe cases a blood trans- 
fusion of 60 mils of Group O blood should be injected mtrav enously, and 
repeated the next day. The injection may be made mto the superior 
sagittal sinus Intramuscular injectioiw of blood do not appear to 
raise the prothrombm content of Uie infant’s blood 

Hsemorrhagic Thrombocythzemia 

This IS a rare condition, characterised by a great increase of mega- 
karjocytes and platelets m the bone marrow, and by a blood platelet 
count of 8 millions or more Thrombosis of the larger veins of the legs 
and of the mesenteric vessels is liable to occur, also subcutaneous 
hsmatomata 



CHAPTER VTI 
THE INFECTIOUS FEVERS 

Introductory. TJie diseases included in this section are those which 
are admitted to isolation liospitals for treatment. Cerebro-spinal fever, 
acute poliomyelitis and encephalitis lethargica are described in the 
chapter on nervous diseases. 

In practice it is not necessary to send away all such cases to 
these hospitals, and in view of the risk of “ cross infection ” (the 
child being admitted with one disease and contracting another 
while in hospital), it is better to nurse them at home, provided they 
can be adequately looked after. Owing to the highly-specialised medical 
and nursing attention which may he required m cerebro-spinal fever, 
scarlet fever, enteric fever and diphtheria, it is advisable for patients 
suUcring from these diseases to be admitted to a special hospital. 

Certain terms used in describing these diseases will now he defined : — 
Incixbalion period : The time between infection and the first develop- 
ment of symptoms 5 it is very variable, and the average figures adopted 
by the JImistry of Health and the Board of Education are given. 
Prodromal period : The time between the end of the incubation period 
and the appearance of the specific rash. Exanthem : The cutaneous 
eruption. Enanihem ; Eruptions on mucous membranes, such as 
KopUk’s spots in measles. Quarantine period: The maximum time 
during which a person who has been in contact with the infcclioa 
may develop the disease. It is usually 1 to 2 days longer than the 
maximum incubation period. Isolation period : The time the patient 
must be isolated. Fomiles (fonio =* tinder) : Articles with wbieli a 
patient, suffering from an infectious fever, has been in contact, and 
which convey the infection to another person. 

Notifiable Diseases. The following diseases are compulsorily 
notifiable ; it will be seen that other diseases than the infectious fevers 
arc included : Siiiall-jiox, cholera, diphtheria, scarlet fever, erysipelas, 
typhus, tlie enteric group of fevers, relapsing fever, puerperal pyrexia 
and puerperal fever, plague, cerebro-spinal fever, acute poliomyelitis, 
acute encephalitis lethargicn, acute polioencephalitis, tuberculosis, 
ophthalmia neonatorum, dysenteiy, maWia, acute primary pneumonia 
and acute influenzal pneumonia. 

The following can be made locally notifiable in certain areas during 
an epidemic and for certain periods: Measles, rubella, whooping- 
cough, cliickeii-pox, diarrhtca, rjinotie enteritis, scabies, pemphigus 
neonatorum, antluax, glanders and hydrophobia. 

Measles 

(ilforWili. Evheola. (On the Continent lltibeola is a]/nontfmous aith 
Jlubelta ) ) 

Definition. An acute infectious disease, characterised by early 
eatanli and fever and followed by a typical rash. 
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Etiology The cause is not definitely kno^\'n but it is probably an 
ultra microscopic \ irus It is siiggestwl that measles encephalo 
nijelitjs IS due to an independent \irus, actnated by the measles 
Mrus The disease is spread bj direct contact, probablj through 
droplet infection on sneezing or coughing It is very infectious 
during the early catarrhal stage bclore the appearance of the rash 
Predisposing causes 1 Age The maximum incidence is between 
8 months and 5 years 2 Absence of a pre\ious attack Second 
attacks of genuine measles are \erj rare S Season Epidemics occur 
m the winter and spring and are more \ irulent and extensive m alternate 
} ears 4 Sex climate and race play no part 

Pathology There are no special post mortem changes Death is 
Usually due to complications especially bronchopneumonia 
Incubation Period 7 to 14 days usually 10 to 11 days 
Clinical Findings The patient is usually a child A few hours 
after exposure to infection he may develop symptoms of measles and 
even a transient morbilliform rash This is called the “ illness of 
infection ” It disappears in a day or so and the measles may then 
develop at the usual date The onset is with catarrh of the eyes, 
photophobia, sneezing, nasal discharge and malaise A cough, laryn 
gitis or diarrhoia may also be noted A prodromal rash sometimes 
occurs which may be scarlatmiform or morbilliform in character 

On Examination On the first day the patient appears flushed the 
conjunctiv© are injected, the temperature is raised to 09* or 100® F or 
over A characteristic enanthem is found, Kophk’s spots being seen m 
over 00% of cases They are small, bluish white slightly raised spots 
(due to necrosed epithelium) on a bright red base, about the size of 
a pin’s head, seen inside the cheeks opposite the premolar teeth 
Ihe areolae are often confiuent and the spots may spread over the 
mucous membrane of the cheeks and bps The temperature often 
falls to, or below normal on the second or third day (remission of 
measles) and rises again on the evening of the day before which the 
rish appears (third day) to 102® F or over and continues to rise until 
the rash is well out In an uncomplicated case the temperature falls 
gradually to normal during the next 48 hours ns the rasli fades (see 
Iig 40) but the rash and fever may last for 4 or 6 days The Koplik’s 
spots usually fade with the appearance of the exanthem 

The rash is first seen on the forehead near the hair and behind the 
ears It spreads usually within 24 hours to the face, neck and trunk, 
and to the limbs, bands and feet including the palms and soles (see 
Iig ’>0) The rash at first macular, rapidly forms papules of a dull red 
colour V arying in size from about 2 to 0 mm with an irregular, blotchy 
appearance The papules tend to coalesce and form crescentic areas 
whose colour fades on pressure, the intervening skm being white 
Conlluence may lead to areas of diffuse erythema especially on the 
back, and very rarely small vesicles may form on the spots Tlie rash 
begins to disappear m 2 to 5 dnvs in the order of its nppennnce becoming 
brownish, and leaving some staining which may persist fori to2wecks 
This IS followdl by a branny desquamation m many cases ' 
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may be slight and abortive, and the skin is often moist and itching. 
The tongue is usually covered with a whitish-yellow fur. The blood : 
There is often leucocytosis during the invasion period, followed by 
leucopenia with a relative increase in the large lymphocytes. The 
urine : Febrile albuminuria is frequently 
found and Ehrlich’s diazo-reaction is 
usually given during the febrile period. 
There is frequently some bronchitis. 

Varieties: Variations from the typical 
case may occur. These include : 1- 

MorbiUi sine morbUlis : No rash follows • 
the typical early symptoms. This occurs 
particularly after the administration .of 
serum, which has been given witli a view 
to allowing on attenuated attack to occur. 
2. Utemonhagic or black measles : This is 
very rare and fatal. Hicmorrhages occur 
from the mucous membranes and into the 
skin. The ca-ses so diagnosed were probably 
smnll-pox. Petechial heemorrhages into the 
spots are not of grave significance, 8. Toxic 
measles : The potient is oveiavhelmed with 
toxffimia, characterised by delirium, tremors, 
hyperpyrexia and death. 4, Suffocative 
measles: There is marked dyspnoea from 
the onset, with lilcs heard all over the lungs. 

Differential Diagnosis. During the invasion period the disease may 
be mistaken for a cold, influenza, laryngeal diphtheria, bronchitis 
or enteritis. 

The age of the patient, history of exposure to infection and, above 
all, the presence of KopUk’s spots arc of value in making a diagnosis. 
The rash may be mistaken for that of rubella, the prodromal rash of 
small-pox or scarlet fever, syphilitic roseola, a serum rash, septic rash, 
intestinal rash, post-vaccinal eruption, drug rashes such os those due to 
copaiba, chloral, turpentine, antipyrin, etc., or for that of tjqihus fever. 

Course and Complications. The typical course has been described 
above, but this may be seriously modified by complications. Tlie most 
important of these are : BronchiUs, bronchopneumonia, laryngitis, 
laryngeal ulceration, pleurisy, empyema, diphtheria, cervical adenitis, 
blepharitis, corneal ulceration, panophthalmitis, herpes facialis, otitis 
media, canenim oris and noma pudendi. Convulsions are not un- 
common ; encephalitis, myclitb, cerebellar syndromes, toxic psj’choses, 
osteomyelitis and nephritis are rare. Nervous complications are most 
likely to occur between the third and fifth days of the exanthem, or the 
eighteenth and twentieth days of convalescence. Enteritis rants next 
to bronchopneumonia as the most serious complication. It may occur 
during the prodromal stage, in the eruptive period, or after the rash 
has faded. Bronchial gland or pulmonary tuberculosis or general 
adenitis may develop as sequela-. Relapses arc extremely rare. 
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Prognosis. This is very good opart from complications, but owing 
to the frequenc> of bronchopneumonia, measles causes a high mortality 
rate m infants, especially amongst the poor 
Treatment ProphjlacUc Pooled con- 
valescent serum, previously tested for 
sterility and obtained from donors free from 
infection with tuberculosis and syphihs, can 
be administered to contacts It is injected 
intmmuscularly into the \ astus exlemus It 
IS put up m ampoules of 5 mils Thcdoseis 
f mdsfor a child up to the age of5 vears.and 
over this age the dose is doubled Complete 
protection is afforded if tlie injection is gi\ en 
during the ilrst 5 da>s of the incubation 
period, such protection lasting for 8 weebs 
If given later than 5 dajs after exposure to 
infection, an attenuated attack inaj occur, 
with subsequent life long protection Adult 
measles serum tan also he gi%en This is 
obtained from people who have had measles 
not more than 10 to 20 j ears prev iousI> A 
dose of 10 nub is given intramuscularly 
up to the age of 5 )ears, and over this the 
dose IS doubled The scrum should be 
given within 5 days of exposure, when the 
immuiut> produced lasts about 8 weeks 
An attenuated attack ma> result if half the Tio 
dose IS given within the drst 5 dajs of the 

incubation period, or if the full dose is . u^nwaros 

, . * .1 . ttont, nrtns, lees, 

given betw'een the sixth and ninth days poii&s and soles for M to so 
Adult serum is not nearly so certain m its hours ond fades about 2 
action as is the comalesccnl serum A 31,“””!?^” 

placental extract, obtained from the The crosses indicate the usual 
placenta: of women who have had measles appearance of 

not more tlian 10 to 20 years previously, has 

also been tried, but the results are not very satisfactory Further, no 
lastmg immunity is conferred The dose is 2 mils for an infant and 6 rods 
for a cluld over 5 years, injecterf mtramuscufar/y into the vastus 
extemus A second dose is repeated on the next day but one. The 
immunity produced lasts about 3 weeks It will prevent an attack if 
given during the first 5 days of the incubation period, and attenuate it 
if given later m the uicubation period ^tMTantine pmod This Is 8 
weeks for contacts They need not be kept from school for the first week 
but should be isolated from all children under the age of 5 years and 
subsequently should be examined dady for early signs such as rabirrh 
fever, Kopbk’s spots and a prodromal rash /rofafion venod ThJis 
2 weeks from the appearance of the rash 



Cumtoc The patient must be put to bej immedately ami tept 
_ u to 3 days after tlie temperature k normal The tern 


there for 
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of the room should he maintained day and night at 60® to 65® F.; 
adequate ventilation must be ensured, and if there is any bronchitis the 
atmosphere should be moistened with a steam kettle. The bed should 
not face the light ov ing to the pliotophobia. Jlilk diet and dextrose 
orangeade only must be given while the temperatime is raised. The 
bowels should be kept open daily with liq. inagnes. bicarb, m. 120 for 
a child of 5 years, as necessary. 

If there is high fever or much irritation, the skin should be tepid 
sponged once or twice a daj’. If the rash does not come out well, a 
hot sponge and hot bottles should be applied. The eyes should be 
bathed with warm boracic lotion 2 or 8 times daily and vaseline put onr 
the lids. ArgjTol (argent, proteinas mile B.P.C.), 23%, may also be 
dropped into the eyes twice daily. Tlie inside of the mouth should be 
cleansed before and after meals with cotton wool dipped in II, 0* 
(10 vols) diluted 8 times with water. The patient should be encouraged 
to blow his nose from time to time. Excessive bedclothes should be 
avoided. Consalescent serum treatment is probably of no value after 
the onset of the disease. Encephalomyelitis is treated by lumbar 
puncture to relieve pressure, and by the intravenous injection of 20 mils 
of scrum from a patient convalescent from measles encephalitis. In 
order to prevent or lower the incidence of bronchopneumonia and 
otitis media, sulphanilamide may be given for 5 days m doses varying 
with the age of the patient, e.g., 1 G. t.i.d. for n child of 5 years. Tlds 
may result m fever and the appearance of irritating rashes, urticarial, 
scarlatiniform or morbUliform. 

No rigorous disinfection of the room is necessarj' after measles. 
Sheets, etc., should be boded and the mattress aired for a couple of 
days. The patient should have a bath and the hair washed before 
mixing with others. The most important complication is broncho- 
pneumonia, for the treatment of wliicli see p. 140. 

Gennan Measles 
(Rubella. Roteln) 

Defimtlon. An acute infectious disease characterked by fever, 
enlargement of glands and a typical rash. 

Etiology. The cause is not known. Bubella is spread by direct 
contact, probably by droplet infection from the naso-pharynx. 
Predisposing caxises: 1. Age: Children and young adults. 2. Season: 
Tlie greatest number of cases develop in the first half of tlie year. 
8. Absence of a pre\nous attack: Second attacks are very rare. 

Pathology. There is no morbid anatomy, for death practically 
never occurs. 

Incubation Period. 5 to 21 dajs. usually 17 to 18 days. 

Clinical Findings. Tlie patient is usually a child or young adult. 
Often the first symptom noticed is the rash, although there may be 
headache, malaise, sore throat and nasal catarrh for a day or so earlier, 
or stiffness in the back of the neck, due to the cnlargetl glands. An 
acute onset with a rigor, stilTneck and occipital lieaclache may occur. 
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On Examination During the invasion stage the temperature is 
usuallj raised to 99® or IQO® F., tlie ejes ore somewhat pink and 
enlarged glands are felt at the back of the neck There are no 
prodromal rashes The rash appears usually on the second or third 
day, first on the forehead and bchmd the ears, then the face, trunk 
and limbs are involved (see Fig 51) The rash consists of small 
macules and papules nearly circular and about 1 to 4 mm in diameter 
The colour is pink or light red The rash disappears from the face 



in 12 to 2-1 hours and there is no staining but slight desquamation 
mav occur The rash is more conQuent on the trunk and ma> be 
almost scarlatmiforra , on the extremities it is more morbilliform, 
irregularly blotchy in character and frequently involves the palms 
and soles It usually fades completelj m 80 hours The temperature 
falls bj remissions and reaches normal on the second or third dav 
after the appearance of the rash There raaj be verj slight or no 
pjTexia (see Fig 52 ) The glands The following groups especially 
are enlarged Suboccipital posterior ccTFical, those at the angle of the 
jaw, the mastoid axillarj , and ingiuoni glands Suppuration does not 
occur The conjuiictiv”® mav be slightlj inflamed and the spleen just 
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palpable. The blood: Lymphocytoas is usually present before the rash 

comes out, later there is leucopcnia. The urine is usually normal and 
no diazo-reaclion is obtained. 

Differential Diagnosis. On the second day of the rash there may be 
difficulty in dktinguishing the disease from scarlet fever owing to 
the rash having faded from the face, leaving a circum-oral pallor, 
and being confluent on the trunk. The chief points 
indicative of rubella are : The enlarged glands, 
especially behind the neck and in the axillae, tlie 
absence of throat signs, the slight degree of pyrexia, 
tlie slight constitutional disturbance, and later the 
absence of pin-hole peeling. Diagnosis from measles 
may also be difficult but the absence of severe coryza 
and Kophk’s spots during the invasion period of 
rubella, and its characteristic rash and enlarged 
glands serve to differentiate it. Drug, enema and 
toxic rashes may also simulate rubella, but are 
usually differentiated by the history and absence of 
typical clinical findings. 

Course and Complications. The course is as 
described abovd. The patient is generally quite well 
Fio. 52. Tempeba. m a week and there are usually no complications, 
cSuiAN °1e”asi,es bronchitis, stomatitis and severe muscular 

pains sometimes occur. 

Prognosis. This is invariably good. 

Treatment. Prophylactic. There is no special preventive treatment. 
Qmrantine period for susceptible contacts is 21 days. Itolatlon period. 
The patient should be isolated for 7 days from the appearance of the 
rash. 

Curative. The patient should be put to bed and kept there for 2 days 
after the rash has disappeared. No special treatment is required beyond 
that applicable to a mild degree of pyrexia. Disinfection of the patient 
and the room is as for measles (see p. 52S). 
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Scarlet Fever 
{Scarlatina) 

Definition. An acute infective disease characterised by fever, sore 
throat, a typical rash and subsequent desquamation. 

Etiology. The dbease is generally considered to be causeil by the 
streptococcus scarlatina:, a hicraolylic organism of which there are 
twenty-eight Griffith types pathogenic to man. Whether scarlet fever 
or simple streptococcal infection occurs as the result of invasion with 
a ha-niolytic streptococcus, depends upon the amount of erythrogenic 
toxin produced by the streptococcus, and on the specific resistance of 
the host to tliat toxin. The erythrogenic toxin is responsible for the 
rash, congested fauces and red tongue. Infection is spread either 
by direct contact, probably by droplets, or indirectly by fomites 
such as clothes, toys and books, by milk, feeding utensils, by atten- 
dants on patients and by carriers. The desquamated papules are 
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not infective. Predisposing causes 1 Age The raajontj of cases 
occur between the ages of 5 and 10, joung adults also are often affected 
70% of infants, according to the Dick test, are susceptible between the 
ages of I and 2, bat only 18% of adults after the age of 20 2 Season 
Epidemics tend to occur m recent years m January, few cases are seen 
in the summer. 8 Climate T^e disease occurs chiefly m the temperate 
zones 4 Absence of a pre\ lous attack Second attacks ma> , however, 
occur 5 Convalescence from diphtheria 

Pathology There is engorgement of the fauces, dilatation of tlie 
cutaneous capillaries, and cervical adenitis Inflammation may be 



r^c S3 Diacoam of Ra9b tk ScAaifT Feteh 
The crosses Indicate tbe usual eite of the iirst appearance of 
the rash. Tbe black eudes indicate glands 


found in the pericardium, endocarduun and joints of the fingers and 
tvrists In rapidly fatal cases the patient dies from to'^emia In 
other cases death may be due to complications 

Incubation Period 1 to S dajs usually 2 to S days 
Clinical Findmgs The patient is usually a young child who is 
suddenly taken ill with headache, sore throat and vomiting 

On Examination The duld has a brightly flushed face and a pale 
zone around the mouth (circum oral pallor) The eyes are bright but 
not injected, the tongue has a thick ydlowish fbr, and the tonsils are 
red, and may show some exudate A few red spots may be seen on the 
soft palate The temperature is raised to about 102® F , and the pulse 
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is frequent, about 180. The rash appears on the second day, first on 
the neck and upper part of the front of the chest, spreading in a few 
hours to the trunk and limbs. It is especially well marked in the aMlhe, 
groins, flexures of the elbows and knees and inner side of the thighs. 
The backs of the hands and feet and to a lesser degree the palms and 
soles are involved, but except for the flush, the face is not usually 
affected (see Fig. 53). The rash consists of small, bright red points on 
a red base (punctate crj’thema) the whole fading on pressure. The skin 
/eels dry and hot. Definite staining may be left after the rash has faded, 
which usually takes 4 days. Small petechite may then be seen on the 
flexor aspects of the elbows and knees. 

Desquamation begins about the fourth day, first on the face, where 
it is very fine and causes the “ powder and rouge " appearance. About 
the seventh day it is seen on tlje side of the neck, below the clavicles and 
above the pubes. It Is called '* pin-hole ” peeling as small holes form 
over the sites of the red points of the rash. As these enlarge and 
coalesce flakes are detached. In the third and fourth weeks the hands 
and palms peel, the heels being affected last of all. The tongue presents 
characteristic changes, on the second day red papilhe show through the 
creamy fur (“ white strawberry ” tongue). The tip and edges then 
begin to peel and on the fourth day the “ red strawberry ” or " ripe 
raspberry" tongue is seen, the whole longue being bright red with 
prominent papills. In 80% of cases a throat swab sliows luemolytic 
streptococci. Enlarged glands are present below the angles of the jaw, 
and these may suppurate. 

The temperature : This rises rapidly at the onset, falling by lysis in 
a mild case on the fourth or fifth day, to reach normal about the eighth 
day or earlier (see Fig. 54). The blood : Leucocytosis and eosinopliilia 
are usually present during the pyrexial stage. The urine t Febrile 
albuminuria is often noted, and the diazo-reaction may be given. 

Varieties. 1. Abortive. The rash may be very slight or only seen on 
certain parts of the body, but it is followed by desquamation, and some 
complication may ensue. 

2. Maligiia7il or Tarie. Constitutional disturbances include 
prostration, hyperpyrexu, vomiting, diarrlia.a, delirium, insomnia, and 
exhaustion ; death results in I or 2 days. The rash is hot usimlly well 
marked. 

3. Septic. Severe tonsillar or palatal lesions with ulceration and 
necrosis are seen Otorrheea may ensue, cervical adenitis and cellulitis 
are present, and llicre may be hxmorrliagc from erosion of an artery. 

4. Ileemorrhagic. This rarely occurs, and is very fatal. Haemor- 
rhages are seen in the skin and from the mucous membranes, 

5. Surgical. This follows injuries, especially bums and operations, 
particularly on th? naso-phatynx. The infection may enter through 
the throat or through the skin lesion. 

0. Puerperal. This is not a special variety of scarlet fever. A woman 
during the puerperium may contract scarlet fever, but is probably not 
especially susceptible. 

Differential Diagnosis. During tlie invasion period scarlet fever 
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must be diagnosed from tonsillitis and diphthern A swab should be 
taken from the throat if exudation is present The rapid onset of the 
rash usually senes to establish the diagnosis The rash must be 
diagnosed from the follou ing Measles rash rubella rash, septic rashes, 
enema rash flannel rash prodromal rash of small po\ ersthema due 
to influenza drug rashes due to belladonna, salicylates, copaiba, and 
quinine The distinguishing dinractcrs of the rashes due to the 
infectious fesers are considered under their separate headings The 
following additional tests arc of aalue 

The Achullz Chorllon Te^t or cxtiiution sign One fftli of a mil 
of a 1 m to dilution of scarlatinal nnlislreptococcus serum is injected 
mtradermallv into the abdomen of the patient where the rash is well 
developed If the disease is scarlet fe\cr, a circular area of blanching 
occurs m about C to 8 liours lasting for about 3 days No blinching 
results if the rash is due to other conditions A positne result is 
obtained in about 00% of scarlet fc\cr cases 
during the first 8 days of the rash 

TheDicLTefi Two tenths of a mil of the 
appropriate dilution of the scarlet fcicr 
streptococcal toxin are injecle<l intradcmially , 
and tUe cutaneous reaction compared with 
that resulting from a similar injection of the 
Control heated toxin The test is positisc 
during the first 3 days of scarlet feicr in 
about 90% of cases and becomes negatne 
in about 10 (la\s’ time or later If the test 
IS negatne at the carlv stage, the disease is 
probably not scarlet fe^ er 

Course and Complications The course 
depends on the seventy of the disease and 
the presence of complications U is also 
modified by treatment with anti scarlatinal 
serum Durmg the fourth or fifth week of the 
disease a relapse may occur, winch is a 
repetition of the original illness The most 
importanteomphcationsnre Nephritis Tins 
IS liable to occur about the twenty first day of the disease {see also pp 
447, 450) focal nephritis may occur in the first week Rheumatism 
Arthntis may appear at tlie end of the first week during the second 
week, or'later The fingers, wrists shoulders, ankles and knees are most 
often affected Suppuration is very rare Aluscular rheumatism is not 
so common Other complications include otitis media meningitis 
cerebral abscess, endocarditis pericarditis, cervical adenitis persistent 
rhimtis, bronchitis ulceratnc stomatitis, vagmitis and diphtliena 
Perforation of the pharjTjgeal wall may lead to surgical emphysema, 
perforation of the palate may also occur FmboUc or tlirombotic 
gangrene of the extremities lias also been recorded 

Prognosis This vanes witli the type of disease Toxic and 
hsmorrhagic cases are usually rapidly fatal and septic cases frequently 
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die. The prognosb is good in ample scarlet fever, although sequ^ 
may result from complications such as nephritis, endocarditis, or otitis 
media, which may prove fatal several years later. 

Treatment. Prophylaciic. Contacts may be tested by the UicK 
reaction to see if they are susceptible to scarlet fever. The neptive 
reactors need not be isolated. It is also advisable to test patients before 
operations on the naso-pharynx. Quarantine period. Positive reacton 
should be placed in quarantine for 7 days. Tliey may be immunised 
passively by the intramuscular injection of 10 mils of concentrated scarlet 
fever streptococcus antitoxin, but this of course renders them sensitive 
to horse serum, and so liable to subsequent anaphylaxis. Workers in 
infectious fever hospitals should be immunised actively by mtans of 
injection of scarlet fever “prophylactic” (toxin). Immunisation by 
this method takes 8 to 4 weeks, and hence will not afford immediate 
protection, but it will often clie^ recurrent attacks of scarlet fever m 
a school. As scarlet fever is so benign at the present time, mass 
immunisation of children does not appear necessary. Isolation period. 
The minimum isolation period for a simple ease is 4 weeks, but the 
patient must be isolated while there is any discharge from the nose, 
cars, vagina or a wound, and tintil the nose and throat are apparently 
iieailhy. Children must not return to school for 2 weeks after release 
from isolation. A h«mo!ytic streptococcus is present in the throat m 
many cases on discharge from hospital and peeling is often not com- 
pleted. < 

J?eluni eases are fresh cases of scarlet fever resulting from i^ection 
by the convalescent patient after he has been freed from isolation. In 
London the return case rate Is al>out 8%. The infective agent in such 
cases is probably still present in the nose or throat. A throat swob, 
however, which is negative as regards the hremolj'tic streptococcus 
docs not mean that the patient is free from infection. 

Curative. Tlie patient must be kept in bed for at least 2 weeks. The 
temperature of the room should be maintained at about 02* F., and the 
room should be well ventilated ; if possible a coal fire should be burning, 
so tlmt swabs contaminated by discha^es can be destroyed at once, A 
sheet hung over the door, mobtened with carbolic lotion, serves to keep 
off intruders, but does not prevent spread of infection. A flannel night- 
gown should be worn. Diet : During the febrile stage. Milk, dextrose- 
orangeade, barley water and plenty of water should be given, with 
subsequent additions of bread and butter, honey, cream, potatoes, 
porridge, bananas, green vegetables, milk soups, eggs, etet A fish 
diet can usually be taken at the end of the first week if the patient has 
Jiad serum treatment, and an ordinary diet during tlie second week. 

The patient should be washed or bathed daily with soap and water, 
and may be sponged in addition during the febrile period. Hot water 
bottles help to bring out a poorly marked rash. Forcible spraying of 
the tliroat b deprecated, as it tends to spread infection to the middle 
ear. A gargle of glycerin, thymol, co. (B.P.C.) m. CO to a glass of warm 
water may be used 2 or 8 times a day, and the mouth should be cleansed 
after each feed with some antiseptic, such ns glycerinum boracia on a 
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STvab Tlie nose should be swabbed out as required Tlic bowels should 
be opened dailj with salines, or a loxolnc, such os sjTup ficorum 
m CO to 120 or Cascara Lvacuant m so to CO In order to try to 
p^c^cnt nephritis, nlknhs may be ^^cn dailv to keep the morning 
urine alkaJinc Equal parts of sod bicarb and pot cit are used, in 
doses up to gr 80 of each t d s for a child under 7 j ears, and gr 60 
of each tds o\cr the age of 7 jears Manj observers have found 
that the incidence of nephritis is unaltered b> the alkali treatment 
SpeciRe treatment m the form of the injection of concentrated scarlet 
fever streptococcus antitoxin is now largclj used, for simple as well 
as severe cases of scarlet fever In mild cases the scnim usuallj causes 
the temperature to fall mpidlj by crisis, but it is doubtful whetlier 
the incidence of septic complications is lowered bj its use, although 
toxic complications especially rheumatism, appear Jess frequent. 
The disadvantage is that the patient becomes sensitised to horse 
serum and runs the risk of subsequent anaphylaxis if serum is given 
later for another disease For a roodcratelj sev ere case 80 to 40 mils 
(6,000 to 8,000 USA units), and half this dose for a child are injected 
intramusculnrlj The “globulin motliRcd ” antitoxin containing 
0,000 Units m 8 mils can also be uscil A single injection is usually 
sufTicicnt If the injection is given intravenously or intrapcntonenlly 
half the dose is required AHcmativcly , 80 mils of com alesccnt scrum 
can be injected intromuscularlv , and this avoids sensitising the patient 
to horse scrum Sutphapyndme, 1 G every 4 hours, should also be 
given for 8 to 4 days to adults, and half the dose to children Before 
giving antitoxin intravenously, intramuscularly or introperitonealJy , 
conjunctival and mtradermal tests for horse scrum sensitivity should 
be applied One drop of horse serum, ihluted 1 m 10 with normal 
saline, is instilled into the lower conjunctival sac A positive reaction 
is showm by lachryTuation, irritation, and redness withm 20 minutes, 
and this constitutes an absolute contra indication to the intravenous 
route If tins is negative the mtradermal lest is performed by injecting 
intradermally' 0 2 nul of antitoxin, diluted 1 in 10 with saline If an 
urticarial wheal develops, the patient is sensitive to serum, and must 
be dcscnsibsed by mjccting small doses subcutaneously First J of a 
minim, diluted with saline, is injected, and the dose is doubled every i 
half hour imtd m 15 has been given A solution of liq adrenalin 
hydrochlor should be at hand, and 05 mil injected intramuscularly 
if there is a reaction 

Seplie Cases Fomentations should be applied to the neck , and 
the concentrated antitoxin (scarlet fever) is injected as detailed above 
A further course of Sulphapyndme should be given at the onset of 
septic complications Stimulants may be necessary, such as brandy 
m 60 t d s , or Coramme (mketfaamidiun B P Add ) 1 5 nuL sub 
cutancously tds for a child of about 5 years 

Toxic Cases Twenty mils (4,000 USA imits) of serum should 
be given uitravenously, warmed to body temperature, but not diluted 
At tlie same time 40 mils of serum should be injected mtramusculariy 
It may be necessary to give another 40 mils of serum intramuscularly 
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12 to 24 hour? later. An nllemativc njcthoci consists in the direct 
intramuscular injection of 100 mils of whole blood, obtained from a 
convalescent case of scarlet feser. Stimulation by the administration 
of brandy should be given, and the patient kejit warm with liot bottles. 
Complications are treated ns follows : Nephritis : This is treated as 
described on p. 410 for acute diffuse glotncrulo-nephritis. Arthritis: 
The joints should be wrapped in wool, and a mixture given containing 
Sod. salicyl. gr. 10, sod. bicarb, gr. 20, sjr. niirant. ni. 20, aq. ad 
fl. oz. 1. FI. oz. 1 t.d,s. AVool sheets or blankets should be used. 
Cervical adenitis : Antiphlogistine (kataplasnui kaolini IJ.P.) is applied 
to the neck, and the glands incised when suppurating. Otitis media : 
Diy heat is applied to the ear, by covering the car with wool, the patient 
lying on a small rubber liot-w.atcr bottle. If tiiis does not relieve 
tlie pain, fomentations are used. An aural surgeon should always be 
consulted and tiie dnim incised when necessary ; if the drum has 
perforated a few drops of peroxide of hydrogen should be instilled, 
and the car mopped out with cotton wool. Rhinitis : A swab should 
be taken, and if virulent IClcbs-Loelller bacilli are found, 8,000 units 
of diphtheria antitoxin are given intramuscularly. Faucial diphtheria 
requires scrum treatment also, but m larger doses (sec p. 510), and 
without awaiting the vamlcncc test. 

Disclmrge from isolation : The patient should have a hot batlii 
and the hair should be washed the night before he is discharged; he 
should then, if possible, sleep in a fresh room in a clean bed. The sick 
room must be thoroughly disinfected. 

Fourth Disease 
{FUQl0w-Duke'$ Disease) 

This is described as a disease distinct from scarlet fever, measles and 
mbcll.'X, A previous attack does not protect against either of the latter 
diseases. The cause is unknown. The incub-ation period is 9 to 21 days. 
The rash is scarkatiniform, but there is no circum-orni pallor. Desquama- 
tion occurs. Tlie cervical, axillary and inguinal glands are slightly 
enlarged, and there is mild pyrexia. Tlie patient should be isolated for 
8 weeks. 


Fifth Dbease 
{Erythema Infectiosum) 

” Enghnd. The incubation period i» 6 to 
10 days, rhe rash is polymorphous, and is seen on the cheeks, arms and 
egs, chteny on the extensor surfaces, and slightly on Uie trunk. It may 
be morbil iform, scatlatiniform or annular, and usually fades in a week. 
There is slight pyrexia. 

Diphtheria 
{Membranout Croup) 

Defimtion. An acute infective disease characterised by localised 
membrane formation and toxsmic disturbances. 
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Etiology Diphtheria is caused bj theCoryTie bacterium diplithenic 
(B diphtheriie or Ivlebs Loeffler bacillus) Three types are described 
the graMS, >\hich ferments starch, the mtcmiedms and the mitis, 
which are non fermenters of starch The esndence now a\ ailable does 
not support the view that the grasis type is associated with a highlj 
toxic ^ ariety of diphtheria Predisposing causes 1 Age Chieflj m 
children 1 to 15 years 2 Season Autumn and winter , epidemics 
occur 3 Other diseases Scarlet fever and measles -1 Sex Both 
sexes are equally affected in childhood , later, females predominate 
5 Climate Chiefly in temperate zones 

Diphtheria confers only short lived immunity and second attacks 
are not infrequent The disease is spread by direct contact, through 
droplet infection, as on couglung and kissing by fomites, especially 
pencils which are sucked, or feeding utensils and handkerchiefs, and by 
milk and carriers The cow’s udders may be infected 

Pathology The membrane is formed of serum, fibrm, necrosed 
cellular tissue and organisms It may occur in the pharynx, nose, 
larynx, tracliea and rarely in the oesophagus and stomach or on 
thc^skin Fatty degeneration of the myocardium may rapidly develop 
Bronchopneumonia is at times due to inhaled diphtheria bacilli The 
kidney s may show acute interstitial or glomerulo tubular nephritis 
Degeneration of the medullary sheath of peripheral nerves may be 
found 


Incubation Period 2 to 10 days, usually 8 to 4 days 
Clinical Findmgs There are three mam types of the disease 
faucial, laryngeal and nasal , these will be separately considered 

laxtcial Diphihena The patient is usually a child who feels ill and 
may have headache or limb pains Frequently there is no comphint 
of the throat 't omiting or diarrhoea may occur early 

On Exaviviahon The child looks ill and pale m severe cases The 
exudate in the early stages is seen as isolated grey ish yellow patclws on 
the tonsils or fauces These spread and coalesce to form a membrane 
which may extend to the soft palate, pillars of the fauces, uvula and 
posterior waU of the pharynx Swelling of the surrounding tissues in 
the throat and neck is marked m severe cases, and the membrane may 
become greenish black and emit an offensive odoi^ It ran be stripped 
with some difficulty, leaving a bleeding surface The submaxiUary and 
cervical glands enlarge to a vanable degree, and may form a collar 
(“bull neck”) The tongue is usually furred The temperature 

tyTicallj isonb moderately raised, 99^0 lOl* F . and re^ms to nomal 

mo or 4 days The pulse, however, is unduly rapid, often 110 to 1.0 
The blood There is usually a leucocytosis The blood sugar curv e is 
of the diabetic type in toxic cases Theunne Temporary albuminuria 


" ^la^nLl Diphtheria Tins may occur independently or compUcate 
fauciai^diphtherm It is rare in odults In children it is » 

“croup” The child becomes hoarse, and has paroxysmal attacks of 

thrfaryngeal obstruction is marked signs of 
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deficient pulmonary ventilation are evident, such as cyanosis, laboured 
breathing with the accessory respiratory muscles in action, intercostal 
recession, laryngeal excursion and weak nir entrj'’ into the lungs. The 
membrane may extend to the tracliea or main bronchi. 

Nasal Diphilieria. This is often associated with faucial diphtheria, 
or may occur independently. It is characterised by a watery or mucous 
nasal discharge which is usually blood-stained and often unilateral. 
The membrane is generally in the posterior part of the nose, but may 
be visible m the nostnls. 

Other larieiies of diphtheria include; Aural, usually of the external 
ear. Conjunctival. Vulval or anal. Cutaneous. A membrane may 
form over wounds or the lesion may resemble eczema or impetigos 
a diphtheritic whitlow may occur. Htemorrliagic. Severe cases of 
diphtheria with hamorrhages into the skin and bleeding from mucous 
membranes. Bacteriological. Klebs-Loefiler bacilli are found in the 
throat, hut no membrane forms. 

Differential Diagnosis. Faucial Diphtheria. This must be 
differentiated from follicular tonsillitis, quinsy, the appearance, of the 
throat after tonsillectomy, thrush, Vincent’s angina, agranulocytic 
angina, syphilis of the tonsil, scarlet fever, mumps and broncho- 
pneumonia. 

The throat must be examined as a routine in every patient. The 
clinical diagnosis of diphtheria is suggested by the membrane, the 
cervical glandular enlargement, the slight pyrexia and the presence at 
times of albuminuria. The bacteriological report does not exclude the 
disease if no diphtheria bacilli are found, and clinical cases should be 
treated as such without awailmg bacteriological confirmation. 

Laryngeal Diphtheria. This must be diagnosed from other causes 
of “ croup ” (see p. 110), from the onset of measles or from broncho- 
pneumonia. Search should be made for Koplik’s spots, end a swab 
should be taken from the throat. 

Nasal Diphtheria. This is most likely to be mistaken for nasal 
discharge from some other cause, such as a foreign body impacted in 
the nose. A swab should be taken both from the nose and fauces. 

Course and Complications. The course of faucial diphtheria depends 
very largely on the treatment. Serum administered on the first day 
almost invariably produces rapid improvement : if given after the fifth 
day it has little effect m checking the disease, but it should nevertheless 
be given. Laryngeal diplitberia is very serious unless treated early 
with serum. Nasal diphtheria is usually mild, but may spread to the 
fauces and be complicated by paralyses. Kelapses in diphtheria arc 
rare, but the membrane may re-form after the third week : the relapse 
is not usually grave 

The important complications are ; Circulatory Failure. This may 
be due to (a) Myocardial degeneration, occurring in the second week or 
later. Clinically the temperature falls, the patient becomes restless, 
there may be praecordial pain and vomiting ; the pulse rate cither 
quickens or slows. Variations in the heart sounds are due to gallop 
rhythm, premature systoles, auricular flutter or fibrillation. The liver 
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may become engorged, and the extremities cold (6) Peripheral vascular 
failure (direct toxic effect) This occurs early, dunng the first week of 
the illness The patient becomes pale, collapsed, cold, moist and there 
may be shght general oedema The condition resembles shock, and the 
heart may beat forcibly until a short time before death (e) Vagal 
neuritis may be responsible for cardiac failure in some cases 

Paralyses (a) Palatal , in the second week. Tliere is a nasal voice 
and nasal regurgitation (6) Ocular , in the third and fourth weeks 
Extrinsic usually of the VI nerve, with squuit and diplopia Intrinsic, 
the pupils usually react to light and accommodation, but there is 
difficulty in reading small print unless the patient is myopic, (c) PJiary 
geal , in the sixth week There is dysphagia, and coughing attacks 
may occur on swallowing (d) Laryngeal , m the sixth week. There is 
usually adductor paraly'sis, with lioarseness less frequently the 
abductors are affected, with stridor (e) Diaphragmatic and Infer 
costal , in the sixth v eek There is dyspnoea, re% ersal of abdominal 
movements with respiration intercostal recession and possibly massu e 
collapse of one lung (/) Lunbs, Trunk and Neck, in the sixth to 
eighth weeks 11 eakness of muscles loss of deep reflexes and blunting 
of sensation may be found 

The paralysed muscles usually recover m about 4 weeks Complete 
recovery is the rule 

Other compheattoQs include Broochopneumoma, otitis media, 
mastoiditis nephritis endocarditis with myocarditis cerebral embolus 
dern ed from a thrombus in the apex of the left % entricle producing 
hemiplegia or arterial embolus resultuig m gangrene of a limb 

Prognosis This has been greatly improved by the early use of 
serum, but 2 to 10% of all cases still prove fatal The prognosis is more 
unfa^ ourable if the membrane is extensive, and in very young cluldren 
A fall m the diastohc blood pressure is a bad sign The mortality rate 
IS still high for laryngeal and naso*faucial diphtheria Hemorrhagic 
cases are usually fatal Paralyses are rare in laryngeal diphtheria 

Treatment Prophylactic Diphtheria is a preventable disease and 
can be eradicated from a community provided that 80% of children 
m the age group of 1 to 15 years are elficiently immunised The 
susceptibility of individuals can be detennmed by the Schick test 
Two tenths of a nuL of toxm (1/50 M LJ) ) are mjected mtradermally 
and the result is compared with tliat of the control heated toxin, 
injected into the other arm Positiae reactors can be actively 
immunised It is nd\ isable to immunise all children irrcspectne of their 
Scluck reaction It is best done at tlie age of 1 year Various prepara- 
tions are a\ aiLablc, but tliose mostly m use are toxoid antitoxm floccules 
(T A F ) for adolescents and adults and alum toxoid (AJ* T ) for 
children riircc injections of 1 mil of T A F are gi\ cn intramuscularly 
at intervals of 2 weeks ^^lthAJT a single intramuscular injection 
of 1 mil may be gi% en, or preferably 2 doses of 0 5 mil at intervals of 
4 weeks for children under 8 years, and for children over the age of 8, 

{» 25 mil follow ed m 4 weeks by 0 5 mil if there is no reaction The 
mjcttions should be gi\ cn into opposite arms A preliminary Moloney 
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test should be done in a cliiltl over the age of 8 years to determine the 
sensitivity to toxoid before A.P.T. is injected. This consists in the 
intradernuil injection of 0 2 mil. of a 1 in 10 dilution of the toxoid. A 
positive reaction is shown by the <le\'elopnient in 48 hours of an erj’the* 
inatous zone 20 to 30 mm. in diameter. If tlie Moloney test is positive 
smaller doses of A.P.T. sltould be used, 0 1 mil. followed by 0 4 mil. 

4 weeks later. The immunity produced by T.A.F. docs not develop 
for about 3 months, but probably lasts over a year. Immunity may be 
produced by A.P.T. in two weeks, and the child is not sensitised against 
serum. Quarantine period. Contacts of a case of clinical diphtheria 
with negative tliroat swabs and a negative Schick reaction and no 
sign of diphtheria elsewhere need not be isolated. If the Schick reaction 
is positive the contact must be isolated for 14 days and kept under close 
observation. Immunisation with A.P.T., as described above, should 
be begun. If the nose or throat culture is positive, the individual may 
be a carrier of virulent or aviruicnt bacilli, or he may be incubating 
clinical diphtheria; tlie latter will lie determined in a day or so, the 
former can only be decided by inoculation of the organisms into a 
guinea-pig. Immunisation with A.P.T. should be carried out at once. 
Prophylactic inoculation of anti*diphthcritic .scrum confers passive 
immunity for about 3 weeks, but it is not justifiable in view of the 
subseciuent danger of anaphylaxis. If the contacts arc under super- 
vision, scrum cun be given on the first day of the disease, should it 
develop. Chronic carriers of virulent bacilli may be treated with stock 
or autogeneous diphtheria vaccines, in doses of 5 to 10 millions every 

5 to 7 days, or have their tonsils or adenoids removed if they are 
infected. Isolation period The patient is isolated for 4 to 0 weeks, 
until the local lesions have healed and there are no discharges, and 8 
consecutive negative swabs of the nose and throat have been taken at 
intervals of 3 cLays. 

Curative. The patient must be carried to bed directly the disease 
is diagnosed and not allowed to walk, in view of the possibility of 
myocardial w eakness. He must be kept m bed 4 to 8 weeks, for the first 
2 weeks only one pillow is allowed, and tlie patient is put on “ absolute 
rest, owing to the danger of heart failure. A second pillow is then 
gi\ en and gradually he is allowed to sit up. Directly the patient is in 
bed, and a swab has been taken, anti-diphtheritic serum is injected. 
1 he amount depends upon the seventy of the case and the duration of the 
diseusc, rather than on the age of the patient. A double dose is required if 
the disease lias been present over 4« hours. For n mild case affecting the 
tonsils and fauces, 8,000 to 10,000 units are given for an adult or child, 
injected intramuscularly into the middle of the outer side of the thigh. 
Concentrated serum contanihig 1,500 units per mil. or highly concen- 
trated serum contninmg 2,000 to 2.500 units per mil is obtainable. 
For a moderate case affecting the tdmils, soft palate anti uvula. 24,000 
to 40,000 units are given intramuscularly. In nasal cases 0,000 units 
arc required. Good effect is shown by improvement in the general 
condition of the patient, who becomes brighter, and by cessation of 
spread of the membrane. A second injection should lx; given in 12 



DiPHTurniA 


511 


hoitrs if there :s no impro\cmcnt or if the membrane Ins spread In 
vcrj sc\erc cases combined intn\enous and mtramiiscuhr injections 
of massne doses of serum are gI^en such as 70 000 to 200 000 units 
The serum is farmed to bodj temperature but not diluted before 
mtra\enous injection and n prophylactic mtramiiscuhr injection, of 
Jjq sdrenalm hydrochlor 2 mils is g'lvcn at the same time to prevent 
anaphylactic shock After an intravenous injection which must be 
given very slowly a careful watch should be kept on the patient and 
if the blood pressure falls Pitressm or 'Neritol should be injected as 
described below A simultaneous mtmvenoiis injection of 20 G of 
dextrose m 40 mils of normal saline with subcutaneous or intravenous 
injection of 10 units of insuhn is of value m very to\ic cases and 
should be giv en tw ice a day for the first two day s If mtrav enous 
injection is impossible 20 mils of 10% dextrose mav be given intra 
muscularly m the buttock Serum sickness as shown by cederaa 
rashes fev er and joint piins is liable to occur about 5 to 12 dsv s after 
the injection but is less frequent in cluldren and v\ ith the use of concen 
trated scrum Should it occur an intravenous mjcction of 5 mils of 
calcium gluconate {R P Add ) should be given Local treatment to 
the throat is dangerous and should be avoided All discharges should 
be received on rags and burnt Diet fluid diet should be given 
during the febrile period and until the tliroat is clear when this should 
be increased to semi solids The bowels should be opened every other 
day with an enema If the neck is swollen and painful only warm 
ilr\ wool should be applied as fomentations mav aid the absorption of 
tovin 

laryngeal Diphihma The minimum dose of antitoxin required 
for a child or adult is usually 20 OOo to 40 000 units and much larger 
doses are frequently necessary A steam kettle should be kept going 
day and night and hot fomentations applied to the neck For the 
cough glycerin should be given unvliliitcd in m CO doses by mouth 
Tracheotomy is necessary for marked obstruction to breathing as shovm 
by increasing restlessness dyspnoea cyanosis tacliycardia and pulsus 
altemans Laryngeal intubation is coming into fashion again 
Laryngeal suction is also recommended A semi soft or inctal catheter 
IS introduced by means of a direct vision Inr^rngoscope and its distal 
end attached to a suction machmc 

Natal Dtphthena Serum must be given in large doses for naso- 
faucial diphtheria , nasal discharge alone usually ceases after an 
injection of C 000 units 

Complications requiring treatment include Serum sickness 
Calamine lotion may be applied to relieve itching Circulatory fiilurc 
The foot of the bed should be raised and pillows removed Not! ing 
licyond sips of water must 1« given by mo ith and rectal injections of 
4 to 8 fl 07 of normal saline containing 5% devtrosc should be given 
every 4 to 0 hours Canliac and respiratory stimulants such ns hj 
adrenal hydroclilor m 5 strychnin hvdrot-hlor gr 1/CO ami alropm 
sulph gr 1/120 mav be iiijctled together hvjiodcrniicnUj 1 1 <! or 
tormmnc {mkethamidum HI’ \d!) Ij roil tid In pcriphcrn! 
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as that which produces chicken-pox, perhaps it acts through the nervoui 
system in the former and though the blood in the latter. Its 
distribution is related to cutaneous nerve areas 
(see p. 423). 

Course and Complications. Varicella usually 
pursues a mild course. Complications are very 
infrequent, but include nephritis, laryngitis, 
bronchopneumonia, encephalomyelitis, con- 
junctmtis and otitis media. Encephalomyelitis 
is characterised by tremors, ataxia, or by signs 
of transverse myelitis. It may occur during the 
second week of tlie illness and be heralded by 
fever, vomiting, or a rigor. Varicella is more 
frequently associated with scarlet fever than 
with oiiy other acute infection. 

Prognosis. Tiiis is very good except in 
the severe types of the disease.. Recovery 
usually occurs m cases of encephalomyelitis. 
Tio. 50. XEsrPEiuTUBE Treatment. Prophylactic. Inoculation with 
iiAttr IN Cbickcn-pox. convalescent serum has not proved effective. 

Quarantine pcricnl. This is 21 days, but the 
contacts need not be isolated for the first week. Isolation period. 
The patient must be isolated until the last scab has separated, which 
usually takes 3 to 4 weeks. 

Curatiie. The patient must be put to bed until the temperature is 
normal, fresh spots have ceased to appear and all spots have reached 
the crusting stage. Usually the only treatment required, beyond that 
necessary for any mdd feverish illness, is a local application for the 
irritatuig skin. The patient should not be allowed to scratch the spots. 
A dusting powder of equal parts of starch, zinc oxide and borax may be 
applied, and baths given when the crusts form, with warm water 
coloured pink >rith potassium pemmngannte. Zme ointment (ung. zinc. 
OMd. n.P.) Is applied to the sores lelt after the crusts have separated. 

Small-pox 
( Farida) 

Definition. An acute infections di^ase characterised by fever and 
a typical rash. 

Etiology. Paschen bodies, wliicli are present in tlie fluid of the 
pocks, are probably the causative virus. Giiarnieri bodies wliicli .arc 
found in the epithelial cells of the pocks of small -pox are considered 
to Ik* ngminations of Pasclicn bodies. Infection is spread directly, 
by fomites. by third persons and probably by flies, the virus being 
inhaled. Predisposing cauvs ; 1 . Absence of protection by vaccination. 
2. Absence of a previous attack. 3. Season : Epidemics 'tend to occur 
in the winter and spring. 4. Race and climate: Small-pox is more 
common in the tropics, especially where the disease has not been endemic. 
5. Age and sex : Earlier epidemics, such ns tliose of 1783-1800 and 
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1837-40 affected chieflj children under 5 j cnrs now jouths nnd adults 
of either sex are attacked 

Pathology At autopsy, eruptne lesions may be seen in the 
{esophagus, lar\Tix and tracliea Hicmorrhage may occur in the 
muscles and solid organs Small yellon areas of focal necrosis are 
often found in the testicles The spleen may be enlarged and soft 
Incubation Period 10 to 14 da\s, usually 12 days 
Clinical Fmdmgs The patient may be a child or an adult lie is 
suddenly taken ill uith shivering or a rigor, headache and backache 



Giddiness, nausea >omit]iig and severe malaise are often present 

On Pramination During the invasion period the patient looks 
tircil, and the temperature is often raised during the first 2 days to 
102* or 10 1® P Prodromal roi/ies may be seen , these are 1 Petechial, 
involving especially the bathing drawers area (triangular rash) There 
are small bright or dark red spots which may also be found in 
the axill-e 2 Erythematous, either scarlatiniform, morbilliform or 
roulliform of a wider distribution The spleen may be palpable The 
true rash appears on the third day and is maculo-papular , it becomes 
'csicular bv tlie fifth or sixth day, and pustular by the ninth day 
The pustules burst about the twelfth day, with crust formation bv the 
•«4eme» viDiati 
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sixteenth day. The macules first appear on the forehead, scalp and 
back of the wrists and spread over the face and peripheral portions of 
the limbs to the trunk. The rash involves especially e.xtensor surfaces, 
exposed parts and those subject to pressure. The axill® are usually 
spared. It is more scanty on the abdomen, loins, chest, neck and 
flexures of tire limbs. The legs are less involved than the arms, and 
usually the upper lialf of the limbs are less involved than the lower. 
The eruption is also seen on the palms, soles, conjunctivaj and in the 
mouth (see Fig. 57). 

The macules vary in siie, ate dark red and rapidly become papular, 
firm and shotty. Tlie vesicles are pearl-coloured, and loculated so that 
they do not collapse on puncture. Urobilicalion due to depression of 
the centre by a sweat duct or hair follicle is often seen. The pustules 
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are yellowish with a red areola and the skin around may be cedemntous. 
The bro^vnisli-black crusts formed after rupture usually separate in 
from 2 to 3 weeks, leaving depressed sca^s which are often permanent. 

There is much irritation and the skin may become tense and painful 
mth a very offensive odour during the pustular stage. The temperature 
usually falls to about 99' F. or lower as the true rash appears and rises 
again (secondary fever) with pustulation, to about lOl’F. It then 
gradually falls to normal about the middle of the third week (see 
Fig. 58). During the acute stage tlie patient is very prostrated 
and insomnia or dehruim may be marked. The blood : There is 
leucopenia during tlve first 5 days and leucocytosis during the second 
and third weeks, mlh tJtc lymphocytes forming about 40% of the 
count. The urine ; Febnlc albuminuria is often present and the diazo- 
rcaction may be given. 

Varieties, l. Discrete : A mild type. 2. Semi-conjluenl : With 
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little normal skin between the spots 3 Confluent The pustules fuse 
and there is much subcutaneous cedema (These tj'pes are judged by 
the rash on the face and forearms and they are all -varieties of Variola 
vera ) 4 Varioloid (abortive) Slight cases, often modified owing to 
prev lous \ accination There may ^ no rash (v ariola sine eruptione) 
5 Variola Minor (paraianola), Alasinm and Amaas Jlild types occur- 
ring in Brazil and Africa, which hare been reported in England since 
1919, and were originally described m Gloucestershire by Jenner There 
IS no secondary fev er, and the rash may come out in crops Adults are 
chiefly affected, fi Hamorrhagie Two types are described, both very 
malignant (o) Purpuric (black small pox) with \ ery scanty rash 
Hfcmorrhages occur in the skin, mucous membranes and internal 
organs (5) Variola hreinorrhagica pustulosa in which h'emorrhages 
occur after the development of the rash which may not reach the 
pustular stage Small hemorrhages into the pocks do not constitute true 
haimorrhagic small pox and are not necessarily se\ ere 7 Congenital 
Difl'erentlal Diagnosis In the m\asion stage small pox may be 
mistaken for influenza pneumonia scarlet fever, measles or purpura 
Search should be made for the petechial rash described above 
The typical features of the onset of measles and scarlet fever ore 
absent 


\Vhen the rash lias appeared the differential diagnosis includes 
Chicken pox, measles, typhus fever, pustular drug eruptions such as 
those caused by iodides and bromides a pustular syphilide and acne 
The distribution of the rash is most important The greatest difficulty 
usually occurs m the case of chicken pox In small pox the rash is most 
profuse on the face and extremities and in chicken pox on the trunk 
The axilla is usually free from eruption in small pox whereas this area 
IS affected in chicken pox In small pox the rash docs not come out 
in crops as it does in chicken pox In small pox the typical vesicle is 
round and rather deep n hcreas it is oval and superficial in chicken 


pox Small pox is the onlj infectious disease m which the temperature 
falls with the appearance of the eruption 

If the patient has recently been successfully \ accinated it is improb 
able that he is suffering from small pox If a successful test voccination 
IS made on the second day of illness small pox is practical!} excluded 
Course and Complications .The course of a case of average scvcritv 
has been described aliove Confluent or haemorrhagic cases are much 
more severe and usually rapidlj fatal The complications include 
larjmgitis bronchitis, bronchopneumonia heart failure, conjunctiv it 
corneal ulceration, panophthalmitis otitis media, mastoiditis orchitr’ 

bedsores boils cnccplialom} clif is, neuritis and ostcomjcljtis 

Prognosis This vanes with the protection afforded bv nrce.m 
V accination and the t>-pe of disease Ihc most critical davs n J n 
the twelfth to the fourteenth If the initial fcverisslicrhr fi,,. visually 
is usually goo<l, but the converse IS not true ® prognosis 

Treatment Prophylaetie Vaccination successf.ill,. « -j- 
mfanc} affords protection for obout 7 vears It 
.1. „t r. 14 .„d . and .g.,„ apS 


is-x 
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should be made notifiable diirif^ an epidemic of small-pox. The 
patient’s house and its contents should be disinfected. (Quarantine 
period. Contacts should be vaccinated and kept under observation for 
10 days. Isolation period. The patient must be removed to, and kept 
in an isolation Ijospital until all the scabs have separated and the skin 
has healed, usually for C weeks or longer, 

Curottre. The patient is kept in bed in a well-ventilated room and 
bright light is excluded. Finsen recommended red light to prevent the 
rash becoming pustular, but this has not proved of value. Diet : 5Iilk 
and fluids are given during the febrile period of the disease, the diet 
being increased when the temperature falls. Toilet : The hair should 
be cut short nnd the skin sponged tmcc daily ivith warm water. A 
freshly prepared saturated solution of potassium permanganate should 
be applied all over the skin on beginning treatment ; this can be repeated 
in a day or so with a 3 % solution. Warm baths, to wliich potassium 
permanganate is added to make it a pale pink colour, ore welcomed 
after the pocks have burst. Tlie virus is destroyed by 1 in 10,000 
permanganate. The face should be covered with a lint mask soaked in 
iced water and covered with oiled silk. T)ie otiensive odour can be 
mitigated by dabbing the skin witli 1 in 100 carbolic acid solution 
instead of the permanganate. The eyelids should be smeared with 
vaseline nnd the eyes frequently bathed with boracic lotion. If any 
eruption appears inside the hds they should be everted and treated with 
vaschne containing hydrarg. oxid. flav. gr. 8 and atropin. sulph. gr. 16 
to the 02. daily. If there arc signs of further infiammation, 30% 
AigiTol (argent, protciiias mite B.P.C.) sliouUl be used daily, and local 
heat applied frequently. 

To aid the separation of the crusts, especi.illy from the face, a thin 
layer of linseed poultice may be applied on a Unt mask and changed 
cverj’ 2 liours. IViien the crusts have separated zinc ointment (ung. 
zinc. oxid. B.P.) can be opphod to the scars. 

To relieve the severe pain m tlie back and the headaches phenacetin 
gr. 7 or aspirin gr. 10 may be given. To induce sleep pot. brom. gr. 80, 
Dover’s powder (pulv, ipecac, et opii B.P.) gr. 10, or paraldehyde 
m. CO to 120 may be required. Delirium is best relieved by the injection 
of hyoscin. hydrobrom. gr. l/iOO. A steam inhalation containing tnc. 
benzoini eo. m. GO to 1 pint relieves the laryngitis. The mouth should 
be cleaned after each feed with a swab dipjicd in glycerin, thymol, co. 
(IJ.P.C.) m. 00 to 5 oz. of water. 

Heart failure may require stimulant treatment with brandy, digitalis 
or strophanthus. If the case is seen early, salol. gr, 10 should be given 
every 4 hours, as it appears to lessen the pustule formation. The 
bowels must be kept free with mild laxatives. 

Good results arc claimed from the subcutaneous injection of 25 mils 
of convalescent scrum. This is taken from patients in the fourtli or 
fiftli week of disease, whose Wasseimann reaction is negative, nnd who 
arc free from tuberculosis. In a ftnv cases sulplianilamide has been 
given with satisfactory tesuUs, the pustular stage not developing nnd 
the period of invalidism bcitjg shortened. 



VACCINIA 


549 


Vacdttla 

{Cox-pox) 

Definition This is a diseise of cons, but tlie term also includes 
the effects of inoculation of man with vaccine Ij mph containmg the \ irus 
of cow pox 

Etiology The inclusion bodies of Paschen are accepted now as the 
amis of axiccinia It is probable that the \nrus of small pox is the 
same as that of con pox, it bemg modified by its passage through the 
cow 

Vaccmation The lymph is obtained from the \csicles nhich result 
from the inoculation on the shaved abdomen of a tuberculin tested 
calf, of gljcerinated Ijxnph containing the virus of cow pox The 
vesicular contents are mixed viith gUcerin and water in the proportion 
of Ivmph 20% glj cerin 40% and water 40% and stored in a cool dark 
chamber The lymph is not therefore standardised Bactenologically 
stenle vaccine can now be obtained by cultivating the vaccine virus in 
chicken’s eggs Protection against small pox vias obtained by variola 
tion or moculvtion vnth clear lymipli obtained from small pox vesicles 
Tins was introduced in 1T21 to England from Turkey b> Ladj Mary 
Mortlev Montagu It was found to be dangerous os devtli ensued at 
times or the vaccinated individual might give rise to virulent small 
pox m others , such variolation is now illegal It was noted m the 
middle of the eighteenth century that datr> maids who had suffered 
from cow pox were immune to smallpox Cow pox causes vesicles 
and ulcers on the udder and teats of cows and is probabl) small pox 
modified by its passage through the cow Gordon has shown that the 
virus of vaccima causes vesicles on the rabbit s skin whereas that of 
variola will not do so In 1796 Jenner introduced vaccination of man 
with cow pox lymph obtained from the hand of a daur) maid 

Vaccination is performed by placmg a drop of lymph on the arm or 
leg and making a single Imear scratcb through it about a quarter of an 
inch long, sufficiently deep to leave a red mark but not to draw blood 
Only one insertion is now recommended The lymph is allowed to dry 
and may then be covered with a pad of bone Imt If a primary v’accina 
tion “ takes,” a papule forms on the third day, which is vesicular by the 
fifth day, contmues to enlarge until the eighth day and maturates, 
•ueconmig imAdiw Vy Vne Xw/Ai 'S’wt -vej.-flJft liras, vaL hurras oi 

scab which separates between the fourteenth and twenty first days 
The skm around the vesicle is red and swollen during the second week 
and the axillary glands are usual!} enlarged A scar results which shows 
small depressions or fov eations Dunng the second w eek there is usually 
malaise and some pyrexia Primary vaccination should be done at the 
age of 3 months if the child is in good health Protection is afforded 
n*»amst small pox for about 7 to 10 j ears w ith a primary vaccination , 
revaccination should be performed at the age of 7 v ears and 
again at 14 and 21 years or at any time if an epidemic occurs 
^ accination ” takes ” less each tune and often not at all after the third 
time 
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Complications. Tliese include : 1. Sepsis ; Tiie arm may become 
red and bra^vny and very painful ; the axillary glands enlarge and the 
temperature is raised. 2. Generalised voccinia ; This may be due to 
(a) auto-inoculation by scrateliing, the vesicles occurring elsewliere, as 
on the face ; (6) blood-borne infection, generalised papules and vesicles 
forming between the fourth and tenth days. 8. Protein rashes ; Various 
erj'thcmata may occur. 4. Enceplialomyelitis : A dread but rare 
complication proving fatal in about 35% of cases ; it has been specially 
noted since 1023, and occurs usually in children and young adults who 
iar’c not been previously vacdnalcd. It is probably due to a dormant 
virus activated by the vaccine virus. The symptoms are noted about 
the tenth or twelftli day after vaccination. Tlie patient is drowsy, 
complains of headache, vomits, and becomes delirious with various 
parcses. Post-mortem there is perivascular demyelination in the brain 
and cord. Treatment consists in the intravenous or intrathecal injection 
of 6 to 80 mils of serum taken from an individual who has been success- 
fully vaccinated 14 days previously. 

Mumps 

{Epidemic or Sptcijic Parotih’i) 

Definition. An acute infectious disease characterised by enlarge- 
ment of the salivary glands, usually the parotids. 

Etiology. The virus is probably a filterable organism, present in the 
saliva and spread by droplets. By some it is considered to be neuro- 
tropic, the nervous system being primarily involved with secondary 
affection of the salivary glands. The patient is considered to be 
infectious for 2 or 3 days before the swelling appears. PnAisposing 
causes: 1. Age; 5 to IS years and a^in 18 to 25 years. 2. Sex: 
Chiefly males, 8. Season : Winter and spring. 4. Absence of a 
previous attack : Second attacks are rare. Epidemics occur all over 
the world. 

Pathology. Tlie parotid swelling is chiefly due to hypertemia of 
tlie connective tissue. Fibrosis of the testis wiUi atrophy of the 
glandular epithelium may occur. The pancreas may be hyperfcmie. 

Incubation Period. 12 to 23 days. 

Clioica] Findings. Tlje patient is usually a boy or young adult, 
who complains of headache, malaise, sore tliroat, nose bJeeding or stiff 
neck, before he notices the pain and swelling in one parotid region. 
Often, liowever, tlie parotid swelling is the first symptom- 

^ On Examinaiion : Some fulness is seen behind the angle of the jaw ; 
this spreads fonvard over tlie masseter and down into the neck and the 
parotid rapidly becomes {Icfinitely enlarged. In o day or so tlie opposite ' 
gland is usually affected, the skin becomes tense over the gland and the 
jaw can only be opened shgJrtJy, owing to pain. Trismus may be noted 
and salivation is usually increased. More rarely the submaxillary or 
sublingual glands alone are affected, and here, too, there is usually a 
bilateral spread. Wlien the parotid is involved the orifice of Stenson’s 
duct in the mouth is usually seen to be swollen. Ilarely the lachrymal ’ 
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glands enlarge The spleen maj be just palpable The temperature 
rises usually to 101“ F or ovar and takes 3 or 4 dajs before it 
reaches normal With compbcalions such as orchitis or pancreatitis it 
rises again The pulse is usually slow, SO to CO The blood There is a 
Imphocj tosis, the average figure being 48%, and the total vvliite cell 
count IS increased The urine Albuminuria occurs m about one third 
of cases The ccrebro spinal fluid An excess of lymphocytes and of 
globulin IS frequently found, opart from meningitis 

Differential Diagnosis This is not usually difficult If the pirotid 
IS enlarged other causes such as sepsis, drugs such ns iodides, tumours 
and Mikulicz’s disease must be excluded Septic parotitis is usually 
Unilateral and often suppurates In ilikuUcz’s disease the parotid 
enlargement is chronic, painless and the lachrymal glands are also 
affected Cervneal adenitis must also be excluded, such as that due to 
diphthena, or glandular fever In a case of mumps m which salivary 
glands other than the parotid are involved, the glands are usually 
offijeted bilaterally in a day or so The lymphocytosis in mumps also 
aids in the diagnosis 

Course and Compbcatloas The swelling m mumps usually dis 
appears m less than a week and the glands practically never suppurate 
Tiie most frequent complication is or^tis, which is howev er rare before 
puberty It occurs usually aliout the seventh day or later , generally 
only one testis is affected In females tenderness may occur over the 
ovary Other complications include acute pancreatitis as endeneed 
by epigastric pain, vomiting and constipation, mastitis, otitis media, 
labyTiothitis and nerve deafness, peripheral neuritis, and neuritis 
of the II, VII, Vni and III cranial nerves Mveloeneephalitis, 
meningism or meningitis may occur m the invasion stage or about the 
SLxth day 

Prognosis This is very good Permanent sterility, but rarely 
impotence, may result from orchitis, permanent deafness or diabetes 
mellitus are rare sequel-e 

Treatment Prophylaclie Convalescent serum has been used to 
convey a temporary immunity to contacts, 15 mils being injected 
intramuscularly before the seventh day after exposure to infection 
Quarantine pmod This is 20 days, but children may attend school 
for the first week Isolation penod The patient should be isolated 
for a week after all swellmg has gone from the glands, and for a 
minimum of 14 days 

Curative The patient should be in bed for 10 days, as the 
recumbent position lessens the liabibty to orchitis Fluid diet is 
required until mastication is painless The bowels should be opened 
with aperients such, as salines or cascara sagrnda 'Mouth washes should 
be used frequently such as glycenn tliymol co (B P C.) Glycerin 
belladon (B P C ) should lie pamted over the swollen glands and 
fomentations applied if there is much piin For orchitis the affected 
testicle IS supported with a suspensorv bandage or small pillon, and 
glycerin belladon (B P C ) with fomentations are applied Operation 
IS not required for pancrealiUs 
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Whooping-Cough 

(Periussis) 

Definition. An acute infective disease characterised by paroxysms 
of coughing followed by an inspiratory sihoop. 

Etiology. l\lioopitig*co«gh is most probably caused by t}»e Ha;mo- 
philus pertussis (B. pertussis or the Bordet-Gengou bacillus). Some 
authorities believe the causative agent to be a filtroble virus, the 
Bordet-Gengou bacillus being a secondary infection. Predisposing 
catiscs : 1. Age s Chiefly children between 2 and 5 years, but adults 
are alfectcd. 2. Sex : Females prctlominate slightly. 8. Season : 
March and April especially. The disease is spread by droplet infection, 
rarely by foinites or a tliinl j>erson. It is most infectious in the 
catarrhal stages. Second attacks may occur. 

pathology. Whooping-cough is rarely fatal apart from com- 
plications such as hroncliopneumonia. The trachea, larynx and bronchi 
show catarrhal changes and the bronchial glands are enlarged. The 
bacillus is found especially in the larj'nx and trachea. 

Incubation Period. 6 to 18 days, usually 7 rtaj's. 

Clinical Findings. The catarrhal stage: The patient is generally a 
child, who first shows the sj-mptoms of a severe cold and a little cough. 
Tlie temperature is slightly raised, 99* to 100* F. The blood : There is a 
Icucocytosisof 12,000 to 27,000 per c.mm, with 00% or more lymphocytes. 
If the patient coughs over a blood-agar potato plate the Bordet-Gengou 
bacillus can often be isolated. The paroxysmal stage : This begins about 
5 to 14 days later. It is characterised by a noisy, rapidly repeated, 
explosive cough, during which the child Is cyanosed, tears may run from 
the eyes, and mucus from the nose. Tlus Is Imn^cdiately followed by a 
long-drawn crowing Inspiration or whoop. The attacks tend to be 
provoked by feeding, by exertion or emotions, but they also occur at 
night. After the attack the child may drop asleep. Slie is often 
alarmed by the paroxysm and may get out of bed or run to her motlier. 
Vomiting may occur at the end of the attack and the patient lose 
weight. In the intervals the conjunctiva; tend to be congested, and the 
face a little swollen, ulceration of the fnenum lingua; may be seen, due 
to friction against the teeth during the attacks. The temperature is 
usually normal. The blood still shows a leucocytosis. The urine may 
contain an excess of uric acid. 

In some coses the attack is mild or abortive, and although paroxysms 
of barking cougli occur by day and night, there is no whoop. The 
convalescent stage : After about 4 to 0 weeks the whoop disappears, and 
the cough grodually lessens, although it may still be provoked by 
running or sea-batliing. Tire leucocyte count has now returned to 
normal. 

Differential Diagnosis. IVliooping-cough must be diagnosed from 
other catarrhal infections such as a cold, iJjc early stages of measles 
and laryngeal dijahthcria, from paroxysmal coughs due to tracheo- 
bronchitis or enlarged bronchial glands, which in children are often 
tuberculous, and from other causes of mediastinal pressure in adults. 
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If there is no wlioop the diagnosis depends upon the cliaracter of the 
cough the blood count and isqlation of the bacillus from droplets 
or sputum A complement fixation test and an intradermal test (using 
Sauer’s vaccine made from strongl> li-emolytic strains of the H^mo 
philus pertussis) have also been used for the diagnosis of whooping 
cough The C F T becomes positive early m the mfection in a consider 
able proportion of cases Tlie results with the mtradermal test are 
not so reliable 

Course and CompUcatlons The usual course is as described above 
The most important complications are Bronchitis, bronchopneumonia, 
encepliahtis, convulsions and cerebral hxmorrbage Other complica 
tions include spasm of the glottis bronchiolectasis, acute emphysema 
surgical emphysema spontaneous pneumothorax otitis media pro 
longed vomiting bleeding from the nose, ears, eyes and gums The 
cough may pro\oke hernia or prolapse of the rectum Children m 
hospitals and school sanatoria arc \ery liable to contract diphtheria 
and a prophylactic injection of 1000 to 2 000 units of diphtheria 
antitoxin is adiisable Bronchial gland tuberculosis may supervene 

Prognosis The disease is serious in \ery young infants, m 
debilitated and ncketj children and in association with conimlsions and 
bronchopneumonia In an uncomplicated case the seierity may be 
gauged by the number of paroxysms any figure over 20 m the 2-t hours 
being graie The outlook is bad where there is inability to retain 
food, or when there are frequent convulsions 

Treatment Prophyloehc Infants and children up to age of 8 y ears 
should be immunised with H pertussis vaccine made from killed 
Phase I strains The first injection is best given about the age of 
12 months The dosage is 4 000 milhons repeated after a week again 
after a month and again a month bter A further injection should be 
given a year later, or when the child is first exposed to w hooping cough 
The intramuscular injection of 10 mils of com alescent serum confers 
immunity for about 3 weeks and this method should be used for the 
protection of xmvaccinated contacts Quarantine period This is 
8 weeks Isolation period This is 6 weeks 

Curotire The patient should be id bed during the catarrhal stage 
and until the aomiting becomes mfrequent The room should be well 
ventilated but mamtained at a temperature of 60® F Good results haa e 
been obtained by treating patients m the open air, suitably clothed 
and kept warm m bed with hot water bottles The children are less 
irritable Diet Liquids and semi sohds are advisable until the 
paroxysms lessen When vomitmg is severe the feeds should be given 
about 10 minutes after the \onut as this offers the best chance of the 
nounshment being retamed Dextrose gr 60 should be given 1 1 d 
to prevent acidosis Discharges and sputum should be burnt An 
mlialation of tnc benzoin co m 60 to 1 pint of steammg water often 
relieves catarrh For the cough a sedative mixture containing Tnc. 
opu camph m 5, tnc belladon m 7 syT prunt serot. m 10 aq 
chlorof ad m 120 should be given six hourly for a child of 5, and the 
belladonna may be increased until the pupils dilate Sleep may be 
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niiled by Seclobrol tablets, J to 1 in half a cup of hot water for a child 
of 5. If the paroxysms still continue a rectal injection of ether m. 60 
and oli\-e oil fl. oz. J may be given twice daily, or phenobarbitonc, 
gr. I '24, t.i.d. in milk for an infant. Vaccine treatment is of little value 
and may make the patient worse. Treatment by injections of con- 
valescent serum, 20 to 40 mils, has been tried without ^eat success. 
Intramuscular injections of 2 mils of ether arc not advised owing to 
pain. Convulsions in an infant should be treated with hot baths, 
lumbar puncture, inhalations of clilorofonn, or the rectal injection of 
pot. brom. gr. 6 in water fl. ox. 1. Sulphanilamidc should be given for 
5 days to minimise tlic risk of bronchopneumonia and otitis media 
(sec p. 52B). 

General ultra-violet light radiation is useful. Subsequently, during 
convalescence, a mixture containing equal parts of cod-liver oil and 
malt, or Parrish’s food (syr. ferri phosphat. co. B.P.) should be given 
in doses of m. 60 t.i.d. for a child of 5. 

Typhoid Fever 
(Enteric Fever) 

Definition. An acute infective disease characterised by continued 
fever, enlargement of the spleen, bacill«mia, involvement of intestinal 
lymphatic tissue and usually a roseolar eruption. 

Etiology. Typhoid fever is caused by the Bacterium tj^hosum (B. 
typhosus), of which 7 strains have been identified. Prcdiepofing causes: 
1. Age 5 Chiefly bebveen 5 and 85 years. 2. Sex : Slight excess of 
males. 8. Season : Chiefly the autumn. 4. Overcrowding : Especially 
in tents in the army. 5. Bad sanitation. 0. Absenceofapre^nousattack 
or recent inoculation. The disease occurs all over the world. It is 
spread by patients and carriers, Ibrougb contamination of food and 
Water, especially milk, creajn, butter, oysters, ice-cream and water- 
cress; it is also spread by flies (their feet, i-omit and excreta), by 
fomites, and by inhalation of bacilli, as from dried excreta. The nurse 
in charge of a patient may contract typhoid fever by the latter metJiod. 
Epidemics arc usually due to a carrier contaminating the food supply 
of an area, owing to bacilli on his fingers soiled with urine or fieces, or 
to sewage contamination of drinking water. 

Pathology. Infection probably spreads from the bowel to the blood ; 
the o^anisms are then excreted by the bowel or kidneys. The bacilli 
tend to lodge in the gall-bladder and intestinal lymphoid tissue, and 
they may be found in the cutaneous ^ts. Intestinal lesions include 
swelling of Peycr’s patches and solitary lymphatic folliclOs ; the last 
18 inches of the ileum are chiefly im-olved- These areas may ulcerate 
and perforate. The spleen is enlarged and soft, the mesenteric glands 
are enlarger!, the skeletal muscles may undergo Zencker’s degeneration. 

Incubation Period. 7 to 21 days, usually 14 days. 

Clinical Findings. TJie onset is usually insidious, the patient 
complaining of lassitude, frontal headache, backache, constipation, 
anorexia, cpistaxis, malaise and insomnia associated with a gradually 
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rising temperature In some cases there is a sudden onset with fever, 
vomiting rigors and delirium As the disease runs an a\crage course 
of 4 vecks tlie mam features during each week will be considered 
First TIceA. (In\asion stage or ad\ance ) The patient may be up 
(ambulatory typhoid) the face is a httle flushed and the tongue has a 
wlute fur vith the edges and tip clean The pupils are dilated There 
may be complaint of abdominal pains or discomfort The temperature 
rises m a step ladder fasluon with a progressive evening rise and 
it drops J to 1 degree each mornmg In this way by the end of 
the week it may reach 102" to 103® F (see Fig 59) The pulse is 
relatively slow, 00 to 100, and often dicrotic The abdomen is a little 
swollen owing to flatulence, and there may be gurgling on palpation 
over the c»cum The abdominal reflex is usually absent The spleen 
IS pist palpable Typhoid spots (rose spots) may appear about the 
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sev enth day pink macules 2 to 4 mm in diameter fading on pressure 
and situated on the trunk and abdomen They arc not numero is 
perhaps G to 12 tliej disappear m 2 to 4 dajs and fresh crops appear 
There is often a little bronchitis The blood There is leucopenia 
4 000 to 5 000 white cells per c nun At times times there is a si ght 
leucocytosis during the first week Typhoid bacilli are present Tlie 
urine Febrile albuminuria may occur The diazo reaction is positive 
Tjphoid bacilli may be present at the end of the week but more often 
not until the second week Tlie motions may be costive or loose ( pea 
soup ) j ellowish and offensive Typhoid bacilli may be present but 
thej are found in a higher percentage of cases in the second and third 
w eeks During this time there may be swelling of Peyer s patches 
Second Weel. (Fastigium) The patient is more prostrated the 
headache is less marked and deafness may develop The tongue is drier 
and coated m the centre with a clean tip and edges Insomnia may 
now be troublesome and dehniim occur The temperature remains 
sustained at about 101* to 103* F and the pulse accelerates a little to 
just over 100 The blood The Widal reaction becomes positive after 
the tenth day, tj^pkoid bacilli are usually present The bowels There 
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is a greater tendency to diarrhaa during this period. During this 
week sloughs may form in Peyer’s patches. 

r/ie Third Week, (Defersrescencc). The patient is still more 
exlmusted and may sink into the “ typhoid-state ” with delirium, 
muscular trvitching, coma-vigil, a dry and shiny tongue and sordes on 
the lips. It is the danger period, OAring to the risk of hemorrhage or 
perforation. During this Aveek the intestinal sloughs may separate. 
Usually there is, however, improvement toAvards the end of this week 
and the temperature begins to full bj' Ij'sis ; rarely by crisis. Tlie 
abdomen may he more distended by meteorism, and the patient is often 
much Avasted. 

The Fourth Week. (Convalescence). The temperature gradually 
falls to normal in the mornings, rising a little in the evenings. The 
abdominal reflex reappears, the spleen is no longer palpable, and the 
general condition improves. During this week repair takes place in 
the areas where the sloughs have separated. Recrudescences may 
occur, the temperature rising irregularly, hut the spleen does not enlarge 
and no fresh spots appear. Relapses : ARer the temperature has been 
normal for about a Aveefc, it may rise again in step-ladder form and the 
disease be repeated, Avith fresh spots, enlargement of the spleen and 
intestinal sjxnptoms. Relapses are more common after a high caloric 
diet lias been given. Tiie duration of the relapse is usually shorter than 
that of the original disease. Varieties: 1. il/iM(mcludiDg“nmbulant" 
cases). 2. Jpyrexial 8. Severe, (a) Hajmorrliagie. [h) Pneumo- 
typhoid, the disease starts with lobar consolidation of the lung. 

(c) Nephro-typhoid, the onset is with symptoms of acute nephritis. 

(d) Meningo-typhoid, the onset is with symptoms of meningitis, 
pif/ercnllal Diagnosis. At the onset typhoid fever may be mistaken 

for iniluenra, gastro-enteritis, pneumonia, nephritis or meningitis. The 
temperature should always be taken, ns ambulant cases Avill then he kept 
under obser\'ation when found to be pyrcxial. The continued foA'cr 
may be contused Avith that due to paratyphoid fever, tuberculous 
peritonitis, miliary tuberculosis, pyehtis, undulant fever, infective 
endocarditis, or Hodgkin’s disease. Typhus fever and secondary 
syphilis haA’e also caused errors of diagnosis. A typical clinical picture 
is not always present, and reliance must be placed on blood and ficces 
culture and the Widal test. A person inoculated with T.A.B. vaccine 
Avdl give a positive Widal reaction for a year or more, but if an active 
typhoid infection supervenes ibe agglutinin titre of iljc serum usually 
A^•axcs and wanes during the course of the disease. Virulent strains of 
tjiihoid bacilli produce tAvo Varieties of antigens, O. and Vj. ; the third 
antigen, II., is not an indication of active infection. These antigens 
giA'e rise to corresjionding agglutinins in tlie serum. Agglutination of 
the H. form is probalily indicatiA'c of prcA’ious inoculation, ai hereas O. 
agglutination bignifics nctiA'c infection. 

Course and Coinp]]cation5. Tlie typical eouree has been described 
above, together Avith the recrudescences and relapses Avhich ensue at 
times. The most important complications arc : — Intestinal: (a)lIa:nior- 
rhage. Especially during the third week. The temperature falls, the 
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pulse becomes rapid and feeble, there is pallor, and mr hunger may 
ensue Blood is seen m the motions mvarjing amounts (6) Perforation 
and pentomtis This is likelj to occur at the end of the third week 
There is abdominal pain, which may be referred to the tip of the penis, 
owing to the contiguity of the bladder The patient’s expression 
becomes drawn and anxious The effect on the temperature vanes , it 
may or may not fall The pulse is more frequent There is some 
limitation of abdominal movement with respiration, the abdomen may 
be a little more swollen, tenderness and rigidity may be present and the 
patient usually lies witli the legs drawn up Venous thrombosis The 
left femoral vein is usually affected, often m the fourth week 
Respiratory (a) Laryngitis or ulceration of laryngeal cartilages 
(6) Bronchitis (c) Pneumonia m the third week or later, or at the 
onset (pneumo-tj'phoid) (d) Pleural effusions Cardiac Myocardial 
degeneration Endocarditis and pericarditis are rare Neuritis, 
especially causing the ** tender toes ” 

Other complications include Otitis and parotitis, which are not 
rare, meningitis, cerebral thrombosis or embolus, myelitis, nephritis, 
typhoid spine (thickening of the intencrtcbral discs , it usually occurs 
late in the disease and the pam is very sci ere) penostitis boils acute 
cholecystitis infarction of the spleen and suppuration of the mesenteric 
ghnds “ lute leg ’ foUoivmg %enous thrombosis, or gall stones may 
result as sequels of typhoid fe\er 

Prognosis Typhoid fever is a serious disease, the gravity varying 
largely with the extent and depth of intestinal ulceration A high 
temperature and a pulse over 110 are unfavourable signs 

Treatment ProphijlacUc The disease is preventable Contacts 
and all exposed to infection should be inoculated inoculation does not 
increase the risk of infection A mixed vaccine (TA B ) containing 
1,000 millions typhoid and 500 millions paratyphoid A and B in 1 mil , 

IS used 0 5 mil is first gnen and after 10 days 1 mil is injected 
subcutaneousK This >accine may be combined with 1 mil of tetanus 
toxoid m each dose and repeated at an intcrv al of 1 month Pulmonary 
tuberculosis is a contra indication 1 accines administered by mouth 
are not so effective The immumty conferred lasts about 2 years In 
an epidenuc, water and milk should be boiled and carriers sought for 
TJiere is no medical treatment which wiU inesitably cure a chrome 
carrier In some cases cholecystectomy has been successful All cases 
must be notified Isolation period The patient must be isolated for 
about 5 to 0 weeks and on discharge the fseces and urine should be 
free from typhoid bacilli on two successive examinations at an inters al 
of 1 week Should the patient continue to excrete typhoid bacilli after 
3 months he becomes a carrier A positive Vi agglutination docs not 
indicate that the individual is a carrier 

Curatiie The patient is put to bed and kept there until the tempera 
ture lias been normal for 2 weeks He must at first be kept lying flat, 
and turned frequently from side to side to prevent bed sores , air rings 
should be used under the pelvis and other pressure points, such as the 
elbows and heels The back must be treated daily with spirit and 
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powder, and tlie body sponged twice daily with tepid \roter all over. 
Tlie nurse should wear gloves while attending to the patient and wash 
her hands well in soap and water, and afterwards rinse them in 1/2,000 
perchloride of mercury. Diet : PaUents undoubtedly do better when 
given an adequate dietary of 2,000 to 3,000 calories, which prevents 
tissue waste. Convalescence is usually thereby shortened, the mortality 
lowered, and the incidence of hemorrhages and perforation is much 
reduced. Too much milk should not be given as the curds formed arc 
irritating to the intestines. Sodium citrate gr. 2 to the ounce of milk 
may be added, if there is curd indigestion. The patient should drink 
4 to 6 pints of water or lemonade daily, in addition to his food. Part 
of this fluid can be replaced by dextrose-lemonade, containing J lb. 
of dextrose in 1 pint of water, flavoured with the juice of 2 lemons. 
Feeds should be given regularly every 2 hours while the patient is 
awake. The following diet can be given, with a value of about 
2,800 calories. 

7 a.m. Milk 4 oz., water 2 oz., cream J oz,, lactose f oz,, 3 rusk and 
\ oz. butter. 

9 a.m. Beef tea, well salted, 1 cup. 

11 a.ni. Milk 4 oz., water 2 oz., cream J oz., lactose | oz. 

1 p.m. Mashed potato with butter, 2 tablespoonfuls. 

* 8 p.m. Lightly boiled or poached egg, wth rusk or toast and 
butter (Joz.). 

5 p.m. Cornflour or well-boiled rice or egg custard, 5 oz., and 
cream oz. 

7 p.m. Beef tea, 1 cup. 

10 p.m. Milk 4 oz., water 2 oz., cream | oz., lactose ^ oz., 1 rusk or 

toast and J oz. butter. 

Two night feeds of milk 4 oz., water 2 oz., cream ^ oz., lactose J oz. 
The milk feeds can be fla\oured with tea, coffee, cocoa or chocolate. 
Further additions can be made to the diet when the morning tempera- 
ture falls to normal. These include sponge cakes, pounded fish, minced 
meat and thin bread and butter. The mouth should be cleansed after 
each feed with a swab dipped in glycerin and lemon. The bowels : 
The stools should be examined daily for undigested food, or blood or 
membrane. If there is constipation an enema may be given on alternate 
days, or liq. magnes. bicarb, fi. oz. 1 by mouth. If there is diairhcea, 
meat extracts and 'cream should be omitted and the jniJJf should he 
peptonised. If the diarrluca still persists a starch and opium enema 
(starch gr. 60, water fl. oz. 2 and tnc. opii m. 80) should be administered, 
jlctcorism is likely to occur if too much milk is given. For its relief 
turpentine stupes can be applied to the abdomen, the flannels being 
wrung out in water containing ol. terebinthin. m. CO in 2 pints of water. 
If the temperature rises above 104® F. it should be lowered 2 degrees 
by tepid sponging. Drugs ; Oil of cinnamon m. 8 to 5 in capsules 
may be given two-hourly. The use of “ anti-Vi ” and “ nnti-0.”, 
serum (Fellv), 25 mils, injected intramuscularly, and in ser’ere eases 
repeated in 24 hours, is still in the eaqierimcntal stage, and the injection 
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cows or pigs, JIan may be infected by drinking contaminated cow’s 
milk, or by handling infected material from a cow or pig. The causative- 
organism is closely related to that producing Slcditerrancan fever 
(see p. .708). Abortus fever has assumed a greater importance owing 
to tlie number of cases which have been recorded in America, England 
and in other European countries. Eighty per cent, of railcli herds in 
England are infected u itli the bacillus abortus, and the majority of the 
infected animals eycrete the organism in their milk at some time. At 
least 25% of the impasteurised milk supply to the large towns in Eng- 
land contains the Br. abortus. Cream is a less common source of 
infection, and butter and cheese are doubtful sources. Predisposing 
causes : Sex : Males predominate slightly. Age : 15 to 45. 

Pathology. A septicosmic infection occurs. The organisms are 
excreted in tlie urine. Post-mortem the spleen and liver may be found 
enlarged. 

Incubation Period. 5 to 15 days. 

Clinical Findings. The disease is usually milder than Malta fever,. 
The pat/ent h gradually taken ill xrith malaise, headache and pain in 
the back and limbs. The onset may be sudden with a rigor. Pains may 
also be felt in the jaws, eyeballs or testicles. In some cases the throat 
is sore and swallowing is painful. 

On Examinalion : Tlie most striking feature is tlie continued fever. 
The temperature usually rises irregularly and remains remittent for 
1 to 4 weeks. After falling to normal, the temperature may rise again 
in one or two days, but the second wave is generally shorter than the 
first. The temperature may then settle to norma) with an occasional 
rise to 09* P., or for a prolonged period, such as 8 months, irregular rises 
may occur. The pulse is usually slow, about 80. There is often marked 
sweating in the early morning, and transient painful swellings may 
occur in the joints. The bowels tend to be constipated. Tlic spleen 
is palpable in some cases. Less frequently tJie Iti'er and lymph 
glands may be enlarged. Epistaxis may occur late in the disease. A 
vesicular eruption may be seen on the palate. The blood ; There is 
Icucopcnia with a relative lympiiocytosis of about 50%, and some 
anremia. The agglutination test is usually first positive between tlie 
sixth and fourteenth day>. An agglutination in a dilution of 1/80 is 
considered to be diagnostic. Often a^lutination in a dilution of 
1/1,000 or more is obtaine<i. The blood culture is often positive, but the 
organism may not grow for 19 days or longer, under anaerobic con- 
ditions. PanWiM ; Mild attacks probably frequently pass unnoticed. 

A severe septicaimic form is also described. 

Difl'erential Diagnosis. The disease must be distinguished frouv 
other causes of prolonged fever, sweating, and joint pains, such ns 
enterica infections, tuberculosis, malaria, septic infections, riieumatic 
fever and influenza. The diagnosis rests upon the agglutination test, 
the Icucopenia, and the isolation of the organism from tlie blood. There 
is also a melitene reaction, pcrrormeil by injecting intrnilermally 1/20 
mil. of tlie filtrate of a broth culture of the organism. A positive result 
is shown by the formation of a red swelling which persists for nearly 
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two daj-s Tii:s reaction is usually better marked with melitensis than 
w ith abortus infections 

Course and Complications As described above, the course is 
characterised by a tendency to relapse, and so it is difTicult to say wlien 
the disease is cured Complications include bronchitis orchitis nlwrtion, 
mastitis, parotitis, artliritis and pirns m the extremities 

Prognosis The mortality rate is 2 to 8%, and the disease is often 
serious owing to the tendency to prolonged maahdism 

Treatment Prophylactic Only pasteunsed or boiled milk should 
be drunk The treatment of infected cows is still undecided Living 
\ accines are usually administered to check the abortion, but there is a 
risk that the cow^ wriU then become chronic earners, eliminating the 
organisms in their milk 

Curative The patient shoidd be put to bed and given an imtial 
dose of calomel gr 8 with mag sulph gr CO next morning The diet 
should be liquid during the pyrcxial wa\ es, such as boiled or pasteunsed 
milk, dextrose orangeade, barle> water and meat extracts but nourish 
ment should be increased dunng the opyrexial mtcrvals Fains may 
be reheved by aspirin gr 10 t d s , or phenacetin gr 6, as required If 
the temperature is above 103® F , it should be lowered two degrees by 
tepid sponging The results of sulphonamide therapy arc not aery 
good About one half to one quarter of the cases show definite benefit 
after the administration of sulphamlamide or Sulphapyriilme (M AB 
608) The former appears more efficacious The dose for an adult is 
I G t d s for 5 to 7 da>s A second course sliould be given if there is 
a relapse If the fever continues to relapse the question of an intra 
senous injection of 50 to 100 millions of TAB saccine should be 
considered This appears to cut short the fe\ er by protein shock, the 
temperature shootmg up to 105® F or so with a rigor and considerable 
signs of collapse In a favourable case the temperature falls to normal 
within 30 liours This treatment should not be used in the elderly, 
or if there are signs of nfyocardial weakness The urine and faces 
should be disinfected as for typhoid fe\er (see p 559) 

Typhus Fever 
{Spotted Fei er) 

Definition An acute infectious disease characterised bj feaer, a 
tj^pical rash jirofound toxaimia and nervous symptoms 

Etiology Typhus fe%er is belieacd to be caused by Rickettsia 
prowazeki bodies oval filter psssmg organisms These are found m the 
patient (internal organs) and m lice (pedicuh corpons and also capitis) 
which transmit the disease Typhus fever is spread by lice, either by 
their bites or by their excreta being scratched into the skm The louse 
does not become mfectne for 6 to 7 days after biting a patient with 
typhus Flea borne and tick borne forms of tyqihus also occur Predis 
posing causes 1 Under nutrition and famine 2 Dirt and o\ er- 
crowding 8 Season inter and spring 4 Age and sex All ages 
and both sexes are affected 5 Locality It is more common in Eastern 
than in At estem Europe It occurs m North and Central Asia North 
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Africa, and near the Andes in South vAmerica. It Is unknown in 
the tropics except at groat altitudes. It occurs endemically and in 
epidemics. A mild form is called BriH’s disease in America and 
Tabardillo in Mexico. 

Pathology. Typhus nodules are found microscopically post-mortem 
in the skin, brain and other organs. They are due to localised necrosis 
and dilatation of small vessels. TI>e spleen is enlarged and soft, and 
petechia: may be seen in various mucous membranes. 

Incubation Period. 5 to 21 daj'S, usually 12 to 14 days. 

Clinical Findings. There may be a prodromal period, with malaise, 
for a few days. The patient is usually suddenly taken ill with frontal 
or occipital headache, pains in the back and limbs, shivering, nausea, or 
rarely vqjniting. 

On Eiamination : The patient is flushed and looks rather drowsy ; 
the eyes are congested and the tongue coated. The temperature is 
raised to about lOO" F. . 

The rash appears on tlie fourth or fifth day, first as a “ subcuticular 
mottling,” the spots being under the skin, and later papules develop. 
These are rose-pink, fading on pressure and resemble typhoid spots. 
They enlarge, become darker, brownish and do not fade on pressure. 
Small petechia may be seen between the spots. The whole rash is 
called a ” mulberry ” rash. It appears first on the trunk and spreads 
to the limbs, the face Is usually exempt, but is red and swollen. The 
rash fades during the second week and leaves some stnining. It does not 
appear in crops. Tlie skin emits a peculiar mousy odour. Tlie tempera* 
ture ! This usually rises irregularly during the first 4 daj’S to about 
103® F., there is then a continued fever for about a week, when the 
crisis occurs about the tenth or fourteenth day. The fall is critical but 
maj* take 2 to 3 days before normal is reached. The pulse increases in 
ratewitiitlic rise m temperature. The respirations are usually increased 
to about 20 per minute. Tlie blood : There is a leucocylosis, with 
excess of monocytes (up to 15%). A special agglutination is given 
by the scniin, called the Weil-Felix reaction. The serum agglutinates, 
m the later stages of the disease, in high dilutions (over 1/1,000) cultures 
of a proteus-likc bacillus obtained from the urine of typhus patients, 
called the OA'IO bacillus. This reaction is characteristic of tj’phus 
and appears about the seventh day. A marked agglutination by the 
macroscopic metliod of 1/100 is considered positive at this stage. The 
Wnssermann reaction is usually positive before the crisis. The urine : 
Febrile albuminuria and a positive diaxo-reaction are present. The 
cercbro-spmal fluid is clear, but may contain an exc^Jss of globulin and 
leucocytes. 

'rhe general condition througliout the febrile period is one of extreme 
prostration j an excited delirium may occur during the first week, 
followed by “ coma-vigil *’ in the second week, in which the patient 
lies scmi-conscious with eyes partially open and muscles twitching. 
The patient may be tortured by fearful delusions. Tlie pupils arc usually 
small nnd the knee-jerks are absent, the tongue becomes dry, black 
an<l crocked. The bowels are often constijiatcd early anil diarrhme 
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nm\ «>crnr in thr vroml xmyV thirst is inirkcd ami tlicrc rii i\ Ik- sonic 
deafncsi, thr sjdrcn is usnnllv just |t-il{>nl)Io In a fasoumblc case 
when thr tniiiKntun fills thr roii(tiliin rnpnllv injpravts 

\anrtus 1 Ui/f t/phut 2 Sr-ere or blaslntg ti/jhus {Tophus 
tilrram) whieli is rn|mUv fata! 3 Typhus stnr ruiptionr nia\ occur, 
in which thr W ril hchx test is positive 

Dlffcttnllal DUpnosls T\p!m» is \tr> rate in rn^lan 1, nnil when 
an isolatnl rase oorurs it is most likcU to t»c nnstakrii fir tsphoid frscr 
or nic-vslcs Otier rondilions SThirh mas require exclusion arc 
lidUiriiTT errrhnvspmnl fesir inali^fnint matiria rnrcplidilis 
pnrjiira cndnl pnrunif m i rrlapsin;; fesrr rr ummin llir markcil 
prostmlmn tsj irM rash and Wed helix rmction sene to iliffrrcntntr 
t} pirns 

Counc and Complintlons A relapse is extremely rare, hut a second 
ftttaek ms) occur Ctnpliestiors include Ijarj-nRitis I ronrhilts, 
nnoenrdial drgrnrmtion serious thrombosis otitis nicsh-iand nephritis 
I’emianent mental deterioration iiifttidits to conccnfmfc or I cnilacl cs 
mas l»e seqiirlar 

Progrwli Tjiluts frser is a serious disease and the mortalits 
Inrmsrs srith thr n„r of thr pslient l*mctiinlls all pjtients user flic 
apr f f 50 da Tlir ilcnf h ntr is liw in tl»r rndniiic fi nn 

Treatment /’fopli^/aetie I rmlom from lire is all important A 
short hsed immunit) can \k cnnftnotl on contorts bj mdirutanrous 
injection if 10 mils of serum taken from n ronsnlrscTol uhose tern 
iwntiire has l>ern itomial for 2 weeks >Iaii\ attempts hisc Urn made 
to 111 tain actise immumvntim h\ injestion of nrkettsir lisinp or 
Villrtl \ snreinr prcpaml b) formohsmp Mispensions of rirkcltsi-r 
prown in mouHC Imps has met with some sucress Qunrantinr jfrri d 
tinlarls shiutd be dcloii'cil and qinrantinnl for 15 ilns-s Isolalion 
period T1 r patient shou! I l>r Isolated for 5 weeks 

Curaiive The patient shoul 1 be taken to an isolation hospital his 
clothes renioseil the nxillars and pubic hair slmsctl, the head elosclj 
chppcsl and treated with sassafras lotion (ol sassafms (11 I* t ) f1 or. j 
ol anijpdal in €0} with a stiff I nish to destroy nils and batlirtl m sonp 
and wilcr Tlic attendants should lias c their hair and jMrrsons j rotcclcsl 
from lice hs cajis and osrmlN and tlirj should srenr nihlior pines 
Tltc patient is pul to Iks! m an airj room Plcnlj of thuds shoidd Iw 
puen bj mouth to aid toxin elimination Thr skin shouhl Ixi Icjid 
8ponpe<l twice or thrice a das Tlic mouth si ould lie cleaned nfler 
frr<Is with pis cenn and Iwmx orpljeenn tlnmo! co (UPC) flic 
Ikiw cIs sliould l>e oix-nnl ns rrquiresl with nn enema , if there is retention 
of unne cathetensatnn at cipbt hourly intcrsals must Ik? pcrformctl 
Tor tl r cxcilc<l delirium sod phenobarbiton pr 1 and sod brorn 
pr 30 or pnraldcbsdc m 00 to 120 maj licpncnb} mouth or it maj 
be ncccs-sars to inject siilKUtnneouslj hsoscin hsdrobrom pr 1/200 
If tl ere arc slpns of collapse ranliac stimulants such os hot drinks 
svhisks fl oz 2 m 2t hours or the sulieutancous injection of illpilnlin 

(pr i/i00)or Commme (nikclliamidum UP Add ) 1 5nul rna> licpiscii 
four liourly Treatment bj injection of eonsalesccnt scrum has not 



THE INFECTIODS FE^^^S 


5Qi 

yielded striking results, but Glutard has obtained good results by 
intravenous injection of hesamine gr. 22 in 5 mils of water, increased 
to gr. 44 daily for 1 to 3 days, until the temperature falls, lie claims 
to have halved the mortality of the disease by this treatment. 

Erysipelas 

(Si. jinthony's Fire) 

Definition. An acute infective disease characterised by fever and a 
typical inflammation of the skin. 

Etiology. Erj’sipelas is due to infection with a special strain of 
ha^raolyt^c streptococcus (streptococcus erysipelatis). Predisposing 
causes : 1. Alcoholism. 2. General debility and defective sanitation. 
8. Season ; Autumn and winter. 4. A previous attack ; Recurrences 
are very common. 5. Age ; It occurs in ncw«born infants and sub- 
sequently chiefly between the ages of 20 and 60.‘ C. Sex ; Slightly more 
common in females. 

The organisms enter the skin through a minute abrasion or through 
operation wounds or birth injuries (puerperal erysipelas). They arc 
conveyed by direct contact or by contaminated hands or instruments, 
or the infection may occur apparently independently. 

Pathology. The organisms are found chiefly in the lymphatics at 
the edges of the inflamed area of skin, and spread to the subcutaneous 
tissues may cause suppuration. Toxemia is often severe. 

Ineubatioa Period. 2 to 3 day’s or longer. 

Clinical Findings. Tlie patient, who is usually an adult, may give 
a history of some trivial injury to the face, or may be recovering from 
an operation or childbirth. There is usually a sudden onset ^vith 
shivering, headache, malaise, and at times vomiting and a sore throat. 
A burning sens.ation is then felt on a certain area of the skin. 

On Examination : A briglit red patch is seen, with a>deflnite raised 
margin. This spreads and the skin becomes tense and shiny, and 
vesicles or blebs containing yellowish fluid may form on tiie red area. 
This fluid usually does not contain streptococci. 

Facial erysipelas usually begins near the nose or inner canthus of the 
eye. The face may become very bloated and the eyelids so cedematous 
that the patient cannot see ; the ears also become red and tense, and 
the tongue is very furred, Ussues are at this stage very painful on 
pressure, and the skin feels tightly stretched. The glands in the neck 
are enlarged. Headache, insomnia and noisy delirium may be trouble- 
some. 

Erysipelas may spread from one part of the skin to another (wander- 
ing erysipelas), or the lesion may first appear at such sites as the back, 
around the umbilicus in newborn infants, around the vulva during the 
puerperium, and around any operation wound which is usually a 
“ clean ” one. The fauces may be red and swollen (faucial erysipelas) 
or the mucous membrane of the nose affected. The temperature rises 
rapidly to 103* or 104* F., and remains irregularly raised for about 6 
to 8 days ; it often falls by crisis or may gradually subside. The pulse 
is proportionately frequent. The blood shows a polymorphonuclear 
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leucooytosis The urme usually contams albumin 'WTien the rash fades 
it IS followed by desquamation 

Differential Diagnosis Erysipelas must be diagnosed from simple 
inflammations In the latter there is not a raised, red edge, and the 
central part of the inflamed area is more angry looking than the 
periphery The constitutional disturbance is not as great 

^urse and Complications The usual course is as described above, 
but mild, severe or protracted attacks occur Relapse may develop 
after the temperature has been normal for a day or so Complications 
include septicxmia, subcutaneous abscesses and bronchopneumonia 
Prognosis Erjsipelas is frequently mild, but the outlook is grave 
m an alcoholic, in the newborn and in the aged 

Treatment. The patient should be kept m bed and isolated until 
the temperature is normal and the lesions healed The diet should be 
liquid or semi solid while the temperature is raised Plenty of fluids 
should be drunk, and the bowels opened daily with salmes or enemata 
Paraldehyde 11 oz J to } maj be given to an adult for insomnia Noisy 
delirium maj be checked with an injection of hjoscin hydrobrom 
gr 1/200 to 1/100 For headache, an ice bag maj be applied Cardiac 
and respirator} stimulants are necessar> m se\ ere cases, such ns Coramme 
(nlkethamidum BP Add) 15 miL, digitalm gr 1/100 strychnin 
h>drochlor gr 1/60 or liq adrenalin hydrochlor m 5 subcutaneously 
four hourl) Brandy or Mhisk> fl oz i sue hourl> should be given to 
alcoholics 

Local Treatmenl The affected skin ma\ be covered with lint wrung 
out in an iced saturated solution of magnesium sulphate and co\ ered 
with oiled silk Good results have also been obtained hj the use of 
ultraviolet light The ejes should be washed out unth boric lotion 
and a drop of 5% Arg>rol (argent proleinas mite B P C ) instilled if 
they become inflamed 

Specific treatment has not proved of great value , vaccines are not 
helpful , 40 mils of concentrated scarlet fev er streptococcus antitoxin 
maj be giv en intramuscularlj into the outer side of the thigh, or 10 mils 
of anti erjsipelas serum (erysipelas antitoxin) repeated in 24 hours The 
mortality has been lowered by the use of sulphamlamide The av erage 
dose IS 8 G during the first 24 hours ( 2 G, 2 G,lG,lG,lG and 1 G , 

4 hourlj ), and G G (1 G 4 hourlj ) everj 24 hours during the next 8 days, 
given in tablet form by mouth 
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INFECTIOUS DISEASES OF KNOWN AND 
DOUBTFUL ETIOLOGY 

Syphilis 

{Lues) 

Dehiution. A venereal and general disease caused by a specific 
protozoon. 

Etiology. The e<awsativc agent is tlje Treponema pajlidum 
(SpiroclwEte pallida). Infection is usually by direct transmission in 
sexual intercourse. The primary sore and secondary lesions, such as 
condylomata, are very infectious, and the treponemes may also be 
present in the saliva and urine in the secondary stage. Localised 
gummatn, such as may occur in the throat, are also sources of I'nfwtioii, 
Syphilis less often results from other causes, as by contact with an 
infected article such as a cup or a pipe, or the primary lesion may occur on 
a doctor’s examining finger {syphilis innocens). Tlie disease may be 
transmitted by on infected rooUier to her olfspring (congenital syphilis). 
Tl»e organisms usually enter throtigh an abrasion in a mucous 
membrane. 

Pathology. The initial lesion is the primary sore or chancre. The 
trcponcnies pass to the neighbouring lymphatic glands and rapid dis« 
semination by the blood stream ensues, probably as soon as, or even 
before, the cliancre is visible. The primary sore is usually genital, but 
extragenita] chancres may occur on the lip, tonsil, tongue, breast, 
finger and elsewhere. The secondary stage is the clinical manifestation 
of generalisation of infection ; lymphatic glands are enlarged, especially 
the posterior cervical, axillary and epitrochlcar. Various rashes occur 
due to reactions around cutaneous blood vessels. The kidneys may 
show evidence of nephrosis. Gumma formation is the characteristic 
feature of the tertiary stage, IIjc gumma being a granuloma which is 
comparatively avascular. It may occur in the skin, the heart or lungs, 
the liver, the central nervous ^slem, bones, and in other tissues. The 
arteries are especially affected in syphilis, there being early, a round- 
celled infiltration of the adventitia. The inflammatory change spreads 
inwards along tlie vasa vasorum to the media, where rupture of elastic 
fibres occurs. In the aorta this predisposes to aneurysm. The mouths 
of the coronary arteries arc constricted, but tlie vessels themselves are 
unaffected. Endarteritis obliterans may occur in tlie smaller vessels. 
Treponemes are most numerous in the priiuar/ sore and the neigh- 
bouring glands ; they occur in the blood, cercbro-spinal fluid, and in tlie 
cutaneous lesions ; they are most scanty in the tertiary lesions, but lie 
dormant there, being sheltered from blood-borne spirocli.-ctocidal drugs, 
owing to the interferences with the blood supply. 
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Congenital S>pbilis 

Clinical Findings A history is often obtained that the mother 
has had a senes of miscamages or still births before a hung child is 
bom At birth the'infnnt may be normal in appearance, or small The 
skin maj be sallow {cafe au lait), the face old looking, and the cry rather 
squeaking A bullous or pustular eruption may be present at birth 
The vanous manifestations of congenital syphilis are best classified 
underthe age periods at which thcj are likelj to appear 

At Btrth Much hair on the head (syphditic mop) Aged appearance 
Bullous rash (svphilitic pemphigus), especially on the palms and soles 
White pneumonia (due to fibrosis of the lungs) 

Three io Pour TTreks Syphilitic roseola, especially around the 
buttocks, “ snufRes ” due to rhinitis , otitis media Choroiditis and 
iritis Paroxjsmal hTsmoglobmuna 

Three to Tour Months Epiph>sitis, causing apparent paralysis of 
limbs (pseudo-paresis) Rhagades (fissures) at the angles of the mouth, 
which leave radiating scats on healmg Condylomata in the permeum 
or under the arms Enlargement of the spleen and liver Gumma of 
the testicle 

Six to Twelve Months Intis Bossing of the skull on the frontal and 
panetal bones (Parrot’s nodes or hot cross bun appearance) and cranio 
tabes (softened areas of bone m the skull) are probably rickety changes, 
Second Year Dactjlitis, the phalanges of the fingers or toes being 
swollen Depression of the bndge of the nose (saddle bndge) Hydro- 
cephalus and idiocy 

Childhood and Later Keratitis, especially between 6 and 12 ^ears 
The teeth The central permanent upper incisors are notched at the 
cutlmg edge, which is narrower than the base, and the teeth are spaced 
(Hutchinson s teeth) The first permanent molars may be dome 
shaped, owing to failure of development of the central portion of the 
crown (Afoon s teeth) Deafness may occur suddenly from gummatous 
destruction of the mteroal ear Periostitis The tibice become curved 
forwards and thickened (sabre tibia) Painless swelling of joints, such 
as the knee (h) drarthrosis) Neraous lesions may be manifest, such 
as dementia, jmenile tabes or general paralysis Diabetes insipidus 
may result from a basal sj’phihtic meningitis The blood Wnssermann 
reaction is usually positive up to pubertj but roaj Eiecorae spon 
taneously negative later m life 

The cerebro spinal fluid This shows changes characteristic of 
siqihihs (see p 81)0) in about 40% of cases, depending upon whether the 
central nervous system is involved 

Differential Diagnosis Hutchinson’s diagnostic triad is of value 
m childhood, the stigmata are interstitial keratitis the t>pical incisor 
teeth and deafness in infants a napkin rash must not be mistaken 
for a s>jihilitic roseola The history, appearances of the child and 
positive assermann reaction of the cliild and its mother arc usually 
diagnostic 

Cotme and Complications The aictim of congenital sjphiJis may 
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be very slightly or very sevetdy affected. Fresh manifestations are 
liable to show themselves in late childhood or early adolescence, as 
mentioned above. Usually the child grows up, but is often stunted, 
and the intelligence may be belmv normal. Secondary infections are 
fiabfe to occur. 

Prognosis. This depends upon the intensity of tlie infection and 
the organs affected. The virulence usually diminishes in proportion 
to the length of time the mother has been infected. 

Treatment. pTOphytacHc. The mother should be given a proper 
course of anti-syphilitic treatment before or during pregnancy. 

Curnfii'e. The child should be treated directly the disease is 
recognised. Arsenic is injected intramuscularly Into the gluteal region 
in the form of siilpharsphenaminc. TJje following is the dosage ; JSf. 
1 /o 3 nioniAa, 0 00 G., 0 weekly injections, 8 to 12 months, 0-12 G„ 
6 weekly injections, and tri. I (o 3 years, O'2-l G., 6 weekly injections. 
0 08 G. is dissolved in the ampoule in 1 mil. of freshly distilled water. 
Three such courses should be given with a 2 months' interval between 
eacli. Alternatively Stovatsol tablets (acetarsol B.P.Add.} may be 
given cautiously by mouth. For an infant weighing 9 lb. the dose is 
gr- J daily for the first week, gr. | daily for the second week, gr, 1 daily 
for the third week and gr. IJ daily during tlie fourth to tenth weeks. 
The course is repeated three limes, with i weeks' interval between each 
course. Simultaneously Quinoslab 0-08 G. is injected intramuscularly 
weekly. Merciuy is simultaneously administered, either by inunction 
as blue ointment (ung. hydrarg. B.P.), a piece about the size of a peo 
being rubbed daily for 15 minutes into different sites, such as the 
abdomen, the axilla:, the groins and the back, for 4 consecutive days 
each week. It may be given alternatively by mouth as pulv. hyd. c. 
cteta gr. J node, with the addition of pulv. ipecac, et opii gr. 1/12 if it 
causes diarrhoea. 

Acquired Syphilis 

Incubation Period. This is usually about 28 days, probably never 
less tlian 10 days, but it may be prolonged to 12 or 13 weeks. 

CUnfcal Ffndngs. Primary Stage. The patient gives a history that 
about 4 weeks after sexual intercourse he noticed a small red spot on 
the penis. This enlarged, but was painless and gradually formed a 
sore. 

On Examination : The sore after 2 to 8 weeks has an indurated 
^rtilaginous feeling (hard or Hunterian chancre). Serum exudes from 
it on slight scarification, and this scrum is teeming with treponemes 
The chancre may be within the meatus of the urethra, or at other sites 
as mentioned on p. 500. If untreated the chancre heals in about C to 
8 weeks, leaving a scar. The neighbouring lymnliatic glands enlarge, 
and trejioucmes arc found in the Ouid obtained by gland puncture. The 
glands may suppurate if there is a mixed infection, constituting a bubo. 
In about another fortnight enlargement of glands is also noted at the 
back of the neck, under the arms and in the epitrochleor regions. The 
blood Wassermann reaction becomes positive about 8 weeks after 
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infection, and changes in the protein and cell contents of the cerebro 
spma! fluid are usually present » 

The Secondary Stage This is noted about 4 weeks or later (up to 
6 months) after the appearance of tlie pnmary sore, and is characterised 
by sjstemic disturbance, as shown by headache, sore throat, anosmia, 
skin rashes, generahsed glandular enlargement and at times by nephrosis 
The patient may also complam of pains in the hmbs due to synovitis or 
periostitis Various rashes may occur , the syphilitic roseola is ham 
coloured or brownish, and is seen on the trunk and extremities Brownish 
pigmentation with areas of leucoderma may develop on the neck, 
especially in dark haired patients Papulo pustular or scaly eruptions 
may also appear on the body and limbs, the epithelium may become 
heaped up in a conical mass, forming rupia Softwarty excrescences or 
condylomata are apt to form on moist surfaces which are not kept clean, 
as around the anal margin, \Tilva and under the breasts The throat 
maj be very red, and ** snail track ” greyish white streaks may be seen 
on the fauces or soft palate, and ulceration of the tonsils White mucous 
patches may occur inside the cheeks Alopecia of a general or p itchy 
type is liable to occur Chrome laryngitis may be present Jaundice 
maj de^elop with an enlarged liver, or in a seicre form with acute 
jellow atrophj The blood There is anicmm treponemes may 
be present, and the Wassermann reaction is positive The cerebro* 
spinal fluid The Wassermann reaction is often positive, and other 
changes such as excess of globulin increase of Ijmphocjtes and a 
characteristic colloidal gold curve (Lange’s test) may be present (see 
Tig 25) 

Tertiary Stage This stage may emerge directly from the preceding 
one, or be separated from it by an interval of many years It is 
charactensed by the formation of gummata The gummata may appear 
in various parts of the body In the skin end subcutaneous tissues as 
ulcerating nodules which separate, leaving punched out ulcers, and on 
healing form thm paper like scars , in muscles forming painless swell 
mgs, which eventually ulcerate, and in bones, causing severe pams, 
usually intensified at night Gummata may also form m internal organs 
such as the liver, the testis, lungs, pituitary and the adrenal The heart 
may be involved, the gumma giving nse to disturbances of conduction 
according to its situation, or to localised mjocardial degeneration 
Syphilitic artenal changes gi\ e nse to cardio- vascular or renal degendra- 
tion The various neurological diseases, such as general paralysis, 
tabes dorsalis, cerebral gumma meningitis and meningo myelitis, are 
described m the chapter on nervous diseases The alimentary tract may 
be alfected Glossitis, leukoplakia localised gumma or ulceration may 
occur in the tongue There maj be ulceration of the tonsils or gumma 
formation m the cesopbagus, less frequently m the stomach Intis and 
otitis may also occur as tertiary manifestations A prolonged continued 
temperature lasting for se\eral weeks may occur at times dunng the 
tertiary stage The \anous results produced by tertiary syphilis are 
more fully considered in the chapters dealing with the heart, lungs, 
alimentary tract, etc 
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Differential Diagnosis. In tJie primary stage the diagnosis should be 
established by finding treponemes in the serum from the chancre, and 
treatment should not be delayed untd the blood Wassermann reaction 
becomes positive. Chancroid, herpetic and scabietic lesions may 
cause confusion. In the later stages the diagnosis is usually established 
by the Wassermann reaction of the blood and the cerebro-spinal fluid. 
Combined lesions may occur, such as an epithelioma of the tongue in 
a patient "who is also a victim of syphilis. A positive Wassermann 
reaction may also be found during the pyrexial stage of malaria, although 
the patient is not suffering from syphilis, and it has been recorded in 
other diseases, such as scarlet fever, typhus fever, yaws, etc. 

Course and Complications. The disease usually jjursues a very 
chronic course, and the treponemes are apt to lie dormant in various 
parts of the body, shut off from the blood stream. Later they give 
rise to severe reactions in the form of tertiary lesions. 

Prognosis. Syphilis is a very serious disease, and it is impossible 
to say in any individual case what course it will pursue. A mild Initial 
lesion may be followed years later by crippling cardiac complications 
or fatal nervous affections. Efficient treatment in the earliest stages 
holds oxit the best hope of a permanent cure. 

Treatment. Prophytnetic. Avoidance of irregular sexual intcrcoiuse 
is Uic best preventive. Apart from this, protection is afforded by tlie 
use of a condom or sheath during intercourse and the immediate after- 
disinfection by the application of 83% calomel ointment in lanolin. 
Stovarso! tablets (acetarsol B.P.Add.) gr. 4, 4 every morning before 
breakfast, for t days, repeated the second and third ^veek after c.vposure 
to infection, arc also of value. The patient should not marry for 2 years 
from the beginning of the treatment, and his Wassermann reaction 
should be negative. 

Curatiie. As soon as the chancre appears and tlie diagnosis is 
established by finding treponemes in the smear, a complete cowree of 
treatment should be instituted. The potient must not take any alcohol, 
and if feverish he should be in bed. Treatment consists in intravenous 
injections of an arsenic preparaUon, and intramuscular injections of 
a bismuth derivative. 

The arsenic preparation neoarsphenaminc contains about 20% 
arsenic, and is a yellow powder. It is put up in ampoules containing 
the required dose. It must be protected from air and injected imme- 
diately after being <lissoIved, the solution not being exposed to air. 
2 to 5 mils of freshly distill^ water are used to dissolve the powder 
in the ampoule, by drawing it in and out of the syringe ; it is then 
immediately injected slowly into a vein in the arm. The usual initial 
dose for an adult male is 0 3 G., the subsequent doses being maintained 
atOBG, 

A bismuth preparation such as Quinostab (O-l G. per mil.) is injected 
intramuscularly into the upper and outer quadrant of the buttock, 
using n needle, 22 S.W.G., IJ to 2| inches long. Care must be taken 
that it is not injected into a vessel, or pulmonary embolus may occur, 
C or 8 hours later. 
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Ptrst Course This lasts 10 weelcs and is as follows ^Veekly 
injections of neoarsphenamine beginning with 03 G and followed by 
0 6 G , 10 injections in all, being a total of 5 7 G NAB or 1 14 G 
arsenic The Wassermann reaction is then determined and no treatment 
IS given for 4 weeks Tweh e weekly injections of 0 S G of Qumostab are 
now given, the total amount of bismuth thus injected being 3 C G 
Tlie Wassermann reaction is now taken again and the patient is given 
another 4 weeks ivithout treatment 

Second Course Tlus begins at the end of the first 80 weeks Fi\e 
weekly injections of 0 0 G of neoarsphenamme are given, with a total 
amount of arsenic of 0 6 G The Wassermann reaction is then deter 
mined again and there is a further interval of 4 weeks without treatment 
A second course of 12 weekij injections of Qumostab is now given, 
total bismuth m the course = 3 6 G After another 4 weeks’ interval 
without any treatment, 12 more weekly injections of 0 3 G Qumostab 
are given (total bismuth = 3 6 G ) The Wassermann reaction is now 
tested again 

2hird Course After anotlier 4 weeks’ interval 5 weekly injections 
of 0 6 G of neoarsphenamine are given (total = 0 C G arsenic) After 
a further 4 w eeks’ intcrv al w ithout treatment a final course of 12 weekly 
injections of 0 3 G of Qumostab is given (total s; 8 0 G bismuth) 

The whole course of treatment therefore lasts for 92 weeks, the 
amount of arsenic injected intravenously is 2 84 G and the total 
amount of bismuth is 14 4 G The actual number of injections 
required must vorj with the age and sex of the patient and with the 
stage of the disease at which treatment is begun , thus less treatment 
IS usually required m an early primary case m which the blood Wasser 
mann is negativ e than in a later case in which it is positive In many 
cases, m which the disease has been present for ov er 2 years, it is 
impossible to obtain a negative Wassermann reaction bj treatment 
In such cases artificial production of pvrexia by intrav enous injection 
of tj phoid mixed raceme (T A B ) is for the non specific treatment of 
arthritis (see p 012), followed bj a further course of neoarsphenamine, 
wdl sometimes convert the Wassermann reaction to the negativ e In a 
satisfactory case the blood and ccrebro spinal fluid Wassermann 
reactions should be negative at the end of a year, both before and a 
week after givnng a provocativ e injection of 0 45 G of neoarsphenamme 
This test should be repeated in 6 months, and a year, and if the reaction 
IS positive another course of neoarsphenamine and bismuth s]iouId be 
given 

Contmuous treatment is preferred by some authorities, no rest periods 
being given The bismutli injections follow immediately after the 
neoarsphenamme course; which is ogam directly followed by more 
bismuth injections The whole course thus lasts 74 weeks, witli four 
scries of neoarsphenamine and four scries of bismuth injections This 
method IS especially valuable if giv cn during the first y^r of the disease 

The Use of Mercury m Treatment Intramuscular mjections of 
mercury have now been largely superseded by bismuth, as the latter 
appears to have greater spirochsctiadal properties 
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Precauiiws during Treatment. The injection of neoarsphenamine 
should be given fasting. 1 oz. of destrose in a glass of lemonade should 
be given 1 hour before the injection. The bowels should be kept 
opened daily. The skin, especially in the flesnire of the elbows, must be 
inspected before each injection, to see if there is any sign of dermatitis. 
If so, tlie neoarsphenamine must not be repeated and injections of sod. 
thiosulphate should be given, such as Thiostab, 0-45 G. in a sterile 10% 
aqueous solution intravenously daily for 6 doses. Toxic effects of 
bismuth are sliown by the appearance of stomatitis, a purple or blue 
line on the gums near the teeth, and by albuminuria. The urine should 
be tested before each injection tor albumin. 

Confra-indieafions. Neoarsphenamine should be given with caution 
if there is albuminuria, but it is not alwolutely contra-indicated, as the 
albuminuria may be due to a syphilitic nephrosis. If tliere is glycosuria, 
small doses of neoarsphenamine should be used. Specific insulin treat- 
ment will also be required if there is hyperglycscmia (see Diabetes 
mellitus, p. C31). Neoarsphenamine is contra-indicated in syphilitic 
diseases ot the li»w, end in cardio-vescular degenerations it shouid oniy 
be used in small doses, such os 0-3 G. It is contra-indicated also in 
haemophilia and in Addison’s disease. 

Reaeliom. Various reactions may occur during treotment by 
injection of neoarsphenamine : 

finmcdiale. Anaphylactoid or nitritoid reactions. During or 
directly after the injection the patient may complain of dyspnoea, 
faintness, pam in the gums or teeth and a taste of garlic ; the face 
flushes, the pupils dilate and unconsciousness may supervene. One 
mil. of liq. adrenalin, hydrochlor. solution should be injected intra* 
muscukrly. 

AJler a Fev) /Tours. A toxic reaction may occur with headache, 
shivering ora rigor, rise of temperature, nausea, vomiting and diarrheca. 
There may be pain in the back and cramps in the legs. An urticarial 
rash may appear. Prophylactic treatment consists in giving dextrose 
before the injection. , 

The Jarisch-llerxheimer Reaction. This may occur on the day after 
the first or second injection. It is probably due to an increased activity 
around the site of the lesions, caused by liberation of toxins from the 
trepoiicme!, destroyed. Thus the rash may be more marked and the 
IVasMrmann reaction become more strongly positive. If the lesions are 
cardiac, laryngeal or cerebral, very grave results may ensue from 
vascular clianges in the affected areas, such as heart failure, laryngeal 
obstruction, or paralysis. 

Later Reactions. These include: Cutaneous, exfoliative dermatitis. 
Alimentary, stomatitis and diarrheca. Hepatic, jaundice and atrophy 
of the liver. Itenal, albuminuria and nephrosis. Nervous, headache, 
TOmiikions, or mental changes. Pancreatic, diabetes mellitus. General, 
insomnia and loss of weight. Agranulocytosis or aplastic anicmia at 
times occur. 

For the cutaneous reaction calamine lotion should be applied locally, 
and intravenous injections of sodium thiosulphate given, 0-45 G. 
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dailj for S or 4 doses or intramuscular injections of Contraminc 0 125 G 
on alternate daj s up to G doses 

Venesection and lumbar puncture may relies e the nen ous symptoms 
For severe jaundice dextrose oz 4 and alkahs such as sod bicarb gr 20 
t d s should be gi\en bj mouth dail\, and 0 45 G sodium thiosulphate 
mlra\ enously dailj for 10 doses 

Bismuth Beactions In all cases undergoing treatment with this 
metal a watch should be kept for oxerfosage, as shown by stomatitis, a 
blue line on the gums, albuminuna or colitis If these appear the 
treatment must be stopped and injections of Thiostab gix cn {see p 572) 
In any case the teeth should be put in good order before the injections 
are given 

Gonorrhoea 

Dehmhon. A venereal disease caused by infection with a specific 
micrococcus 

Etiology The cause is the Ivcissena gonorrbcei {gonococcus) of 
which there are manj strains Infection in man is usuallj b> sexual 
intercourse Infants ma> have their e>es infected at birth if the 
mother is suffenng from the disease Gonorrhoeal x aginitis of children 
ma) become epidemic in institutions due to infected towels or 
clothes 

Pathology The gonococcus penetrates mucous membranes, such 
as line the urethra or xagma It tDa> spread directl> to the uterus, 
Follopmn tubes, peritoneum, glands of Bartholini, prostate, seminal 
vesicles, bladder, pelvis of the kidnc> or rectum It may 1^ carried 
by the blood stream to the heart, meninges, jomts, muscles, tendons or 
c>cs The toxins maj cause such lesions as periphcril neuritis, kcrato- 
demiia or intis. Infection may be convejed bj the finger to the ej es, 
causing ophthalmia. 

Incubation Period. This is usually from 8 to 20 days 

Clinical Findn^s Acute gonorrhoa is a disease which is usually 
classified ns “surgical,” and will not be dealt with here Irom the 
medical aspect gonorrhoea is of importance as causing Acute arthritis, 
meningitis or myelitis, pericarditis, endocarditis and myocarditis, 
peripheral neuritis and sepliacmia 

Gonorrhaat Arthnlis The patient is usually n young adult of 
either sex who may be suffenng from an attack of acute gonorrhaa, 
or who may liave been infected previously lie is suddenly taken 111 
with malflisc end pain in one or more joints. Often one joint only is 
affected, such as the knee ankle, wmt, shouhler or cUkjw, or the pom 
may be localised to the stemo-elnvicular, temporo mandibular, spma! 
or sacro-ihoc jomts 

On h^atntnaUon The affected joint, if one of the large ones, is 
swollen tender, niu! the skm over il ma\ be slightly red and hot, 
effusion IS present m the joint and movement is painful There is also 
constitutional disturbance, for the tongue is furred and the temperature 
and pulse rale arc raised If fluid is aspirated from the joint it is sero- 
fibrinous and ma> eonUm gonococa In women there •« t.o.nll,. n 
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vaginal discharge, .and in men a urethral discharge may be present 
before or after prostatic massage. A swab taken from tiie cervix uteri 
or from the urethra after prostatic massage often shows gonococci. 

Varieties. Chronic hyclrartJirosis, which is painless and insidious 
in onset, may occur, or subacute polyarthritis. 

Differentia] Diagnosis. The commonest error is to diagnose the 
condition as acute rheumatism, or some otlier variety of acute infective 
arthritis. The characteristic features are the history of gonorthoja,’ 
which, hovevet, is often not forthcoming, the special joints affected, 
the presence of gonococci in the genito-urinary discharge, a positive 
complement fixation test, and the resjionsc to specific treatment. 
Salicylates fail to give relief. 

Course and Complfcatfons. The joints usually recover with proper 
treatment, but stiffness may persist for long periods. A chronic, 
painless arthritis, with effusion, may ensue in some cases. 

Prognosis. This is generally gootl. 

Treatment. It is hoped that adequate anil early treatment of 
gonorrhoea with SulphapjTidine (51 & B C93) or Siilphathiazole (51 & B 
700), together with doily urethra! irrigation with 1 in 8,000 potassium 
permanganate solution or vaginal douches of 1 in 4,000 solution, will 
result in cure, and prevent the medical complications and sequela: 
enumernt«I above. In gonorriiccal arthritis SulpliftpjTidinc or SuJpha- 
tlilazole may be given in doses of 1 G. every 0 hours for a week. 5IasSBge 
and passive movements should be applied to the joints ns soon as the 
pain subsides. The other medical gonorrhecnl affections are described 
under their respective headings. 

SepUesm/a 

Definition. An illness due to the circulation and multiplication of 
micro-organisms in the blood. 

Etiology. Seplictcmia is usually due to the streptococcus 
liKmolyticus, the streptococcus viridans in subacute bacterial endo- 
carditis, or to stapliylococci or pneumococci. Other organisms include 
the cnterica and dysentery group baciUi, the Neisseria gonorrheen (gono- 
coccus). the Neisseria meningitidis (meningococcus), and the Bacillus 
anthnicis. 

In bnctcriscmia the organisms arc present in the blood, but do not 
give rise to syuiptoros, 'She wigauvsTivs may gain access to the • 

from many sites, such as the nose and throat, the roots of teeth, the 
alimentary tract, the skin, the uterus, o post-mortem wound, a boil, 
or n bone in osteomyelitis. 

Pathology. The normal pliagocytic function of the leucocytes 
appears deficient. Post-mortem, the spleen is enlarged and soft, the 
intima of the aorta is usually stained pink, and petechias may be seen 
on the plcunc and pericardium. 

Clinical Find in gs. There may beahistory of a wound at an operation 
or i>ost -mortem examination, of a boU, a carbuncle or crvsipehis, or of an 
operation, such as curettage of an infected uterus. Usually in about 
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80 hours the patient suddenly feels ill with headache, shi\ ering and 
perhaps a rigor Chronic meningococcal septiciemm is described on 
p 293 

On Examination The pulse is rapid, lOO to 120, and may be 
irregular owing to premature s> stoics the temperature is high and 
intermittent or remittent in tj’pe, teachuig 103® to 105° F m the 
ev etiings and falhng to 97° to 99° F m the mornings The tongue 
becomes drj and broivTi , petechial spots may be seen m the skin, or 
zones of bright erythema or a scarlatmiform rash Pam and swelbng 
mav occur around \ anous joints The spleen may be just 'palpable 
The patient becomes more drowsy and often dehrious Pleural or 
pericardial friction may be heard the abdomen often is distended owing 
to fl itulence, and the urine contains albumin and perhaps blood due 
to a focal nephritis Theblood Thepolymorphonuclearcellsareusuallj 
increased The blood culture is generally positive 

Differential Diagnosis This is made bj the history, clinical findings 
and a positive blood culture In pyeemia, local abscesses form m 
various parts of the body Otlier conditions gis mg rise to fe\ er, such 
as influenza, enteric fever, tuberculosis and acute rlieumstism, may 
ha^ e to be excluded 

Course and Complications In virulent infections death usually 
occurs in a day or so , low grade infections cause prolonged fever 
Pericarditis, pleurisy and focal nephritis may be considered as 
complications 

^ognosis Septicsmia is alnays a serious condition but the chance 
of recovery has been doubled by the use of the sulphonamide drugs m 
adequate dosage 

Treatment, The patient must be m bed and well nursed He 
should be encouraged to drink plenty of bland fluids, such as water, 
barley water and lemonade He should ha\ e fresh air and the skin 
should be sponged several times daily The bowels should be opened 
dally with salmes {mag sulph gr 60 to 120 in water, or Mist Alba 
(B P C ) fl oz 1 mane) Sleep should be secured with paraldehjde 
(m 15 capsules), 4 or 8 as required Any local septic focus should be 
treated with fomentations, and if pus forms it should be let out where 
it points through a small incision, care being taken not to spread the 
infection into the blood stream by an extensive or deep operation If 
tlie infection is due to hxmolytic streptococci sulphamJamide should 
be giv en, 4 G repeated in four hours and follow ed bj I G every 4 hours 
for4or5dajs Sulphapyndinc (M ilB 693) should be used for strepto- 
coccus V irulans infections in similar doses Sulphathiazole (M ik B 760) 
should be given for stopbj lococcal infections the initial dose being 
4 G , followed by 2 G every 4 hours until a total of SO G has been 
giv en Ciironic inemngogoccol septicemia is best treated with Sulplia- 
pyridme m doses of 4 G followed by 2 G 4 liours later, and then 1 G 
1 1 d for 3 to 4 day s Stimulants in the form of Coramme (nike- 
thanudum B P Add ) 1 6 roil or strychnin hydrochlor gr 1/60, may 
also be required as hypodermic mje^ions, or Jiq adrenal by droclilor 
m 5 every 1 hours 
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Pysmta 

Definition. A condition characterised by the circulation and 
multiplication of micro-organisms in the blood, and tlie formation 
metastatic abscesses. . 

Etiology. The organisms are usually the staphylococci, streptococci 
or the Bacterium commune (B. coli). Tlicy gain access to the circulation 
from some focus such as an infected wound, a boil or carbuncle, csteo 
myelitis, lironchiectasis, calculous pyelitis, appendix abscess, an-abscess 
in the rectum or gall-bladder, or a perinephric abscess. Lack of asepsis 
may be the cause in a iiatient who is giving himself insulin injections. 

Pathology. Abscesses may form under the skin, in muscles, m 
joints, and in internal organs, such as tlie brain, lungs, or liver, due to 
septic infarcts. Infarcts may also occur in the splera : purulent 
effusions may form in the pericardium or pleural sacs. Multiple small 
abscesses may develop in the kidneys under the capsule. . 

Clinical Findings. Three main types are described ; Systemic 


venous ; Arterial ; Portal. _ . 

Systemic venous py<emia. An illustrative ease is ns follows : A 
young man, apparently in good health, may have had a senes of boi s 
whicli have healed. He is suddenly taken ill with pain in the knee ana 
thigh, which increases in severity and prevents movement. 

On Examination : The knee is a little swollen and very painful on 
movement. Tlie temperature is raised to about 100 ^ F. and tbe pulse 
is about 100. Tlie patient becomes more III, has headache, shivering 
attacks, and the tongue is white with a thick fur. An urticarial raw 
appears upon the body. The temperature rises higher to 101® or 102 F. 
and the pulse to 120 or 130. Tenderness Is now felt in the thigh and just 
abo^e Poupart's ligament (the inguinal ligament). Pleural friction is 
heard at the base of one lung. The blood : Tliere is a leucocytosis of 
17,000 per c.mm , mtli 00% polymorphonuclear cells. Culture yields a 
pure growth of staphylococcus aureus. The urine : This is acid, con- 
taining a trace of albumin, some white and red blood cells and granular 
casts. Staphylococcus aureus is present in a catheter specimen. The 
whole leg now becomes swollen and a fluctuating swelling is felt in the 
groin, above and below Poupart’s ligament. The patient becomes cold 
and clammy, although he .says he feels very hot, and he dies in about 
8 days from the onset, with pyarthrosis of the hip joint. 

Difleiential Diagnosis. This is as for septiccemia (see p. 575). 

Course and Complications. The course in fatal cases is usually 
rapid, dcatli occurring in a iveck or so. Kecovery may occur after many 
weeks in some instances. Complications include the formation of 
septic infarcts and abscesses in various parts of the body. 


Prognosis. This is often hopeless, but recovery may occur. 

Treatment. Tliisisnsforscpticaania(seep.575). With local abscess 
formation the results are usually disappointing. Concentrated staphylo- 
coccus aiititoxin-globuhnsmay also be tried. A preliminary' desensitising 
dose of 0-1 mil. of the serum, diluted I in 10 iii warm saline. Is Injected 
intravenously, followed half an hour later by the intravenous injection 
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of 40 nuls of wamied undiluted serum Local abscesses should be 
opened Blood transfusion is beneficial if there is anosmia 

Arterial pycemia This is exemplified by malignant endocarditis, 
with metastatic abscess formation (see p 286) 

Portal pycemia The infection is conveyed by the portal veins to the 
liver, with abscess formation (see p. 75) 

Rheumatic Fever 
, {Acule Rheumatism) 

Definition. An acute disease characterised by fever, joint pains 
and a liabilitj to canlitis 

Etiology The view gains ground that rheumatic fever is due to 
infection through the throat and possibly through the intestine with a 
streptococcus, usually hiemolytie, the organisms passing by the blood 
stream to the sites of election, the heart, the joints, subcutaneous 
tissues and menmges Some nuthorihes beheve that streptococci 
lodged m sites such as the tonsils, produce a chrome allergic 
state, which on stimulation results m acute rheumatism Spread in 
some cases may be due to droplet infection An alternative view 
IS that the virus is uUramicroseopic. Predisposing causes 1 Famihal 
diathesis The disease runs m famiLcs, presumably due to deficient 
resistance, and the case mcidence points to contact infection 2 Age 
and sex Children and young adults are chiefly affected, females 
preponderating somewhat in childhood and males later 8 Social 
factors Overcrowding, poor food (possiblv hcting m vntamin C) 
and damp houses are of importance The majority of cases are m 
the hospital class of patient 4 Chmate and season Rheumatic 
fever prevails chiefly in temperate climates, m England especially m 
the autuihn and spring, and epidemic years occur Statistics tend 
to show that the incidence of rheumatism in cluldren corresponds 
closely with that of rainfall 5 Prev lous attacks These predispose to 
subsequent ones , an epidemic of toosillitis may precede one of acute 
rheumatism 

Pathology It is not definitely known if the causative organisms 
circulate m the blood and settle in the jomts and heart, or whether the 
lesions are due to a toxsmia, the organisms present from time to time 
m the blood and tissues being secondary infectn e agents Post mortem 
Tne’neart '?^reinfrfcis,irywrTrrfiitS!rtc>«n>,TTnfy'iA;7n'VS’wA iiavWffii 
sub miliary nodules may be found microscopically in the myocardium 
They are spindle shaped and contain conncctiv e tissue cells and 
fibroblasts Small sessile vegetations may be seen on the valves, such 
as the mitral or aortic vah e Subcutaneous nodules felt before death 
may not be found at autopsy, these are due to an inflammatory 
exudate, but m some cases they are fibrosed and then persist after 
death Streptococci have been grown from the pencardium and from 
the affected heart v alves and from subcutaneous nodules 

Cbmcal Findings The patient is usually a child or young adult 
In children the onset is often quite insidious Slany children suffer 
from suliacute rheumatism, the ehiefi^^rniptom of which is so called 
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growing pains, which come and go and are felt in the limbs or back. 
They may also complain of attacks of abdominal pains. If the patient 
is an adult, he may have noticed an attack of acute pharyngitis 10 to 28 
days previously, with malaise and* fleeting limb pains. He is then 
suddenly seized with acute pain in one or more joints or in the prscor* 
dium. A history of similar previous attacks may be given. ^ 

On Examinaiion : The patient is usually pale and not infrequently 
has auburn hair. Sweating is a charocleristic feature; a sudaminal rash 
may be seen and the sweat has a rather sour smell. The tonsils are 
often unhealthy ; enlarged, pitted or fibrosed. Evidence of infection 
may be seen around the teeth, and a dental radiogram may show apical 
infection. Usually the larger joints are aUccted, such os the ankles, 
knees, elbows and shoulders. They may appear normal or be definitely 
swollen. This swelfing is due cither to periarticular cedema or to fluid 
in the joints. Fluid removed from a distended joint is usually sterile. 
The skin over the joint is either normal in colour or a little red and hot, 
and there is tenderness on palpation, any attempt to move the joint 
causing very severe pain. The changes may spread rapidly from joint 
to joint, one improving as another is involved. In children only one 
joint may be affected. This is painful and usually swollen. The 
temperature is usually over 100“ F., and rises as fresh joints ore affected. 
Afebrile jieriods may occur, during which the pulse remains frequent. 
The heart : Rheumatic carditis is present in almost every severe case 
of rheumatic fever, although clinical evidence of this may be lacking in 
some instances. If there is no cardiac enlargement and no murmur is 
beard there is no clinical evidence of cardiac involvement. The rate 
of the heart, the position of the apex and the presence or absence of 
murmurs should be recorded daily, together with the character of the 
heart sounds. Special attention is paid to the tone of the first sound 
at the apex and whotlier or not the second sound is reduplicated, there. 
The apex beat may move out slightly and a locabsed systolic murmur 
be heard there owing to dilatation. As the condition improves the 
apex beat may return to its normal position and the murmur disappear 
without there being any indication of permanent cardiac damage. In 
other cases the systolic murmur may persist, later a diastolic murmur 
appears, indicating valvular damage. Indications that the heart is 
definitely affected ate the presence of a mid>dia5toUc, an early diastolic, 
or a prcsystolic murmur, localised usually to a small area internal 
to the apex beat. It is very diilicult to hear the early or mid-diastolic 
murmur unless the heart rate is slow. If the heart recovers, the early 
and mid-diastolic murmurs may disappear and also the systolic murmur. 
Tliese early and mid-diastolic murmurs are probably produced by the 
ventricle sucking the blood throligh on inflamed mitral valve. An 
aortic diastolic murmur is less commonly,Ueard. In some cases there may 
be a dry pericarditis whicli occunt earJy in the disease and is associated 
witli pain, restlessness, vomiting and fever. ^\n electrocardiogram may 
show prolongation of the P-R interval, indicating a degree of heart 
block, which is restored to normal as the patient recovers. 

Rheumatic nodules are felt duefly in children, indicating that tlie 
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disease is still active, and they are often associated with carditis They 
are about J inch long, and are found under the skin, especially over the 
knees, elbows, occiput, scalp, backs of the hands and back of the chest 
The tissues should be put on the stretch to feel them They often 
come and go quite rapidly. 

The urine is diminished, high coloured, and may contain a trace 
of albumm The blood Culture is usually sterile, but diplococci have 
been found in some cases , there is a leucocytosis in the acute stages 
and ansemia may rapidly appear The rate of sedimentation of the red 
cells IS increased dunng the active stages of the disease 

Differenlial Diagnosis Acute rheumatism must be distinguished 
from other forms of acute infective arthritis such as acute osteoarthritis 
and acute rheumatoid arthntis, and from gout , the response to 
sahcylates m acute rheumatism is a good therapeutic test 

In cluldren acute rheumatism may be diagnosed when in reality 
the illness is due to osteomyelitis , m the latter the pam and tenderness 
are near to, rather than in, a joint and they are localised to one spot 
Scurvy and poliomyelitis, owing to the pam or immobility of the limb, 
may also lead to confusion, if the patient is not exammed thoroughly 
Course and Complications The course is usually rapidly modifi^ 
by the admmistration of salicylates, the temperature falling to normal 
m a week or 10 days There is a tendency for the pains to pass from 
joint to joint and for symmetrical joints to be affected Relapse may 
also occur with a rise of temperature and recurrence of pain in the 
joints previously affected The heart is the danger spot m acute 
rheumatism , the apex beat may pass outwards a little owing to 
dilatation, a soft apical systolic murmur being heard, due to dilatation 
of the mitral valve This probably indicates some myocarditis 
lUieumatic carditis may be definitely diagnosed if there is cardiac 
enlargement, a systolic murmur at or near to the apex, an accentuated 
pulmonary second sound and an accentuated first sound at the 
apex An aortic diastohe murmur also indicates carditis Pericarditis 
or pericardial effusion 'may develop Other complications include 
chorea, and hyperpjTcxia (cerebral rheumatism), the temperature rising 
to over 107* F Pleurisy is a rare complication The important sequelx 
are cardiac lesions, sudi as chronic endocarditis, usually of the mitral 
valve, leadmg to stenosis, or affections of the aortic valve such as 
regurgitation Fencardial adhesions may result from pericarditis 
Subsequent attacks of rheumatic fever are not uncommon 

Prognosis The disease is rarely immediately fatal, and the type 
IS becoming progressively less virulent in England Chorea is an 
unfavourable complication The ultimate prognosis depends upon 
the presence and severity of the cardiac lesions 

Treatment Prophylactic Unhealthy tonsils should be removed 
and the teeth well cared for , damp clothes should be changed as soon 
as possible The presence of slums and deficiency in diet are factors 
which call for correction 

Ctiroiire The patient should be put to bed between blankets or 
woollen sheets, and kept lying down vnlli only one pillow He must 

I9-« 



580 


INFECTIOUS DISEASES 


remain thus in bed until the temperature has been normal for 8 weeks 
after the salicylates have been discontinued, providing there is no 
cardiac affection. The sleeping pulse rate and tlie sedimentation rate 
of the red cells must also be normal. After this additional pillows may 
be given, and the patient gradually got up, providing the pulse rate is not 
accelerated or the temperature raised. If the heart is involved he should 
be kept m bed for a rniJiimum of 3 months (see Pericarditis, p. 205). 
Sod. salicjd. gr. 15, sod. bicarb, gr. 80, syr. aurant. m- SO, nq. ad 
fl. oz. J should be given every S hours for 4 doses and then every 4 hours. 
When the effect of the drug is produced, as shown by relief of pains and 
fall in temperature, the dosage is reduced to siv-hour intervnls and then 
to 3 times a day. If toxic symptoms occur, such as marketl buzzing in 
the ears, nausea, vomiting or hxmaturia, or if the pulse falls below CO, 
It should be further reduced or discontinued. If sodium salicylate 
cannot be tolerated, the pure naturol preparation should be tried. If 
this disagrees salicin gr. 10 to 20 may be given t.d.s. 

The affected joints should be covered with gaultherinm ointment 
(ung. methyl, salicyl. D.P.C.), wrapped in wool and protected from the 
pressure of the bed clothes by a cradle. Tlie bowels should be opened 
by calomel gr. S, and mag. sulph. gr. 120 next morning, and subse* 
quently regulated as necessary with aperients. If there is much pain 
at the onset pulv. ipecac, et opii gr. 10 should be given at night to 
secure sleep. The diet should be fluid during the febrile stages, sucli ns 
imperial drink, barley water, dextrose orangeade, and milk, but not 
meat extracts, The diet is later increased with bread and hutterand 
semi-solids. It is advisable not to give meat until convalescence is fiilly 
established, Subsequently the tonsils should be removed if they are 
septic, causing enlargement of glands in the neck and repeated sore 
tluoats. Removal of the tonsils wiU not, however, prevent the occur- 
rence or re-occurence of rheumatism in children. Dental sepsis should 
also be cradic-ated. The treatment of pericarditis is described on p. 205. 
Owing to the prolonged rest required children are best sent, after the 
acute stage, to special recovery homes and later to open-air or residential 
schools. These should not be by the seaside or near a river. Tropical 
or sub-tropical climates are most suitable. Fcrrated emulsion of cod- 
liver oil m. 80 to GO t.d.s. should be given to children during convales- 
cence. 


Influenza 
(La Grippe) 

Definition. An acute disease of doubtful etiology, characterised * 
by fever, prostration, a great liability to pulmonary complications and 
to epidemic incidence. 

Etiology. Tlie Ilsmophilus influenza: (Pfeiffer’s bacillus) is not 
usually accepted as the anise of influenza, and there is no definite proof 
that it is due to a filter-passing virus pathogenic for ferrets and recover- 
able from the garghngs of patients suffering from influenz.'i. Streptococci 
arc probably secondarily infecting organisms. Predisposing causes : 
Nothing is known on this score except that the disease tends to occur 
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m pandeinics about eicry 10 to 40 >ears, and m epidemics about e\eiy 
*53 T\eeks In the 1880 pandemic infants and old people v.ctc affected, 
whereas in the 1918 pestilence joung adults m the prime of life were 
the Mctims Three wa\es were noted m the last two pandemics tlie 
second one bemg the most serious The disease spreads with great 
ripidiU 

Pathology Post mortem the changes resemble those of a 
haimorrliagic septictcmia, but the spleen is not enlarged Hroraorrhages 
maj be seen in the sheath of the rectus abdominalis and m the muscle 
itself Tlie pericardium may contnm a bttle blood stained fluid The 
tnchea shows a typical pink colour of its Immg membrane between the 
rings, especially in the lower part The bronchi contain muco pus 
Exudation may be seen in tlie bronchioles and aheoli, which prevent 
proper aeration of the blood Ilmmorthagic areas of lung tissue, which 
may float or sink m water, are typical, with patclies of collapsed lung 
Pctechise may be seen under the pteunc , yellow or blood stained fluid 
may be found in the pleural sacs The broncJjial glands are enlarged 
and may show hremorrhages Petechial lixmorrhages are frequent in 
the mucous membrane of the stomach, and the interior of the ileum, 
csecura or pelvic colon may be intensely congested The kidneys are 
usually a little enlarged and congested 

Incubation Period. This is probably about 48 hours 

Clinical Findings The Mtld T^fpe Tlie patient can often say the 
hour at which he was suddenly taken ill, with lassitude or severe 
prostration and at times shivering Pam may be felt m the head, 
beliind the eyes and on moving the eyes, under the sternum, along 
the diapliragm ottachment, m the back, in the calves or shins and 
occasionally m other parts of the body The patient may feel sick, have 
eplstaxis or vomit 

On Examtnaiion The conjunctiva, are often injected { pink ey e ’ ), 
the face flushed and the skin dry Tlie temperature rises rapidly to 
about 103* r and the pulse is moderately rapid There is usually 
cough on the second day and the voice may be hoarse , even m mild 
cases careful examination of the lungs usually reveals sbght abnor- 
maUties such as weak breath sounds at a base, or a few basal rales or 
some scattered rhonchi A scarlatimform rash may occ on the arms, 
body and legs, but the flexures are usually left clear The blood shows 
a leucopema The unne usually contains no albumm The temperature 
falls to normal about the third or fifth day, according to the type of 
epidemic prev ailing and convalescence is rapidly reached 

Seiere Cases The Bronchojmeumamc Type The onset is similar to 
that of a mild case and it is impossible to say m any instance whether 
the patient will rapidly become dangerously lU The severe symptoms 
may be due to an acute toxsmia, the temperature rapidly rising to 
104® F or higher and the patient bccommg Oyanosed and dying in the 
course of a few hours In other cases bronchopneumoma or a sev ere 
purulent bronchitis may develop in n few days The respirations become 
rapid and may reach 50 to 60 a minute, but the pulse is not usually 
proportionately frequent, 110 to 120 being an average rate, and tlie tern 
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peraturc varies from 100 “ to 103“ F. or higher. A peculiar heliotrope 
cyanosis is typical, in which the face and ears are mauve, but they may 
be leaden in colour or the face may be pale, with lips and cars blye. 
The respirations tljough rapid are not diflicul t and there is no orthopneea. 
The cough is often troublesome and the sputum is of varying types, 
being cither white and frothy, green and purulent, or tenacious and 
containing bright red or brown blood. Examination of the lungs often 
shows very slight signs, but generalised rhonchi may be heard, or there 
may he small areas of dulness, with weak breath sounds and crackling 
tales. The blood is “ sticky,” the red cells may number 8,000,000 per 
c.mm., and it is difficult to bleed a patient, Tliere is usually a 
leucopenia of obout S,000 to 4,000 white cells per e.raiij., with al^out 
50 to 60% of polymorphonuclear cells. The urine may contain a 
trace of albumin ; a few red and white blood cells are often found and 
occasionally a byalo-granular cast. Fatal cases often become delirious 
towards the end, with low muttering. Patients who recover may 
complain of attacks of giddiness during convalescence. 

The Gasiro-inUsUnal Type. Other cases assume a gastro-intestinal 
form, with vomiting and diarrhoea, and bright blood may be passed in 
the motions. 

Differential Diagnosis. « A mild case of influenza is differentiated 
from an ordinary feverish cold by the greater prostration and muscular 
pains in the back, limbs and external ocular muscles, and also by its 
occurrence during an epidemic. Abroad it must be distinguished from 
such diseases as malaria (see p. 077) or dengue (see p. 704). The 
pulmonary varieties would not usually be diagnosed unless occurring 
in an epidemic, but the heliotrope cyanosis and tendency to hiemor- 
rhages are suggestive, 

Course and Complications. The course is very variable, as described 
above. Complications include : Bronchopneumonia, sterile pleural 
effusions, empyema, subcutaneous emplij'scma, herpes facialis, menin- 
gitis, sinusitis, otitis media, mastoiditis. Jaundice, neuralgia and 
acute thyroiditis. A latent tuberculous focus in the lungs may be 
activated, and pulmonary fibrosis or bronchiectasis may ensue as a 
sequela. Profuse generalised sweating sometimes follows an attack of 
influenza and persists for o week or so. 

Prognosis. Mild cases recover. Between 20 to 40% of severe 
cases develop bronchopneumonia^ and of these about 40% prove fatal. 
Cyanosis is a very^ve omen, and cases'seldom recover if the respiration 
rote exceeds 50. Profuse sweating is a very favourable sign in severe 
cases. 

Treatment Prophylactic. During an epidemic ail crowded places 
should 1^ avoided. The tliroat should be gargled night and morning 
with 1 in 4,000 solution of potassium permanganate. Vaccination 
with a mixture of Pfeiffer’s baciUus, pneumococci and streptococci or 
with epidemic influenza virus suspension is not of proved value. Atten- 
dants on patients should wear a gauze mask. 

Curatire. The patient should be isolated in bed in an airy room at the 
first symptom, and remain thereuntil the temperature has been normal 
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for 2 or 3 da\s in a mild attack Returning to work too eirlj involves a 
risk of a senous and perhaps fatal relapse The bowels should be 
opened with calomel gr 3 at night and znag sulpb gr ISOne^t morning 
For the muscular pams saltern gr 10 can be given in a cachet t d s or 
aspurin gr 5 t d s The diet should be fluid during the fever stage, as 
for lobar pneumonia (seep 142) with plenty of bland drinks , over 5 pints 
a daj should be taken to eluninate toxins Lioct codem (B P C ), 
m 30 to GO, maj be given 1 1 d to teheve a dry and exhausting cough 
If there is severe cyanosis oxygen should be administered continuously 
through a nasal catheter or BLB mask (see p 343) In influenzal 
pneumonia, if there is a leucopenia, Jeucocytosts may be stimulated by 
the daily intramuscular injection of 0 7 G pentnucleotide m 10 mils 
ampoules, the response being cheeked by a daily white cell count 
Cardiac or respiratory stimulants, such as Coramine (nikethamidum 
B P Add ) 1 5 mil , digitalm gr 1/100 or stry clmm hydrochlor gr 1/60, 
may be gi\ en by subcutaneous injection, if required There is no specific 
remedy , m a controlled senes of cases massive doses of saltern repeated 
Intra^ enous injections of 0 01 G of perchloride of mercury in 1 mil of 
water, and the prophylactic mixed raceme, have been tried without 
any heneflaal results , the best effects Were obtained with the per 
chlonde of mercury The diarrhcea is treated by ginog a powder 
containing pulv ipecac et opti gr 5 and bismuth salicyl gr 10 three 
times a day. 

During comalescence a tome such as Liq strychnin m 2, syr 
fern phosphat co m GO may be given t d s , and no strenuous exercise 
should be taken which might cause the heart to dilate 

Tetanus 

(Lotlgaw) 

Deflmtion An acute disease, due to a specific bacillus, characterised 
by Violent and painful muscular spasms 

Etiology Tetanus results from infection with the CJostnchtim tetam 
(B tetam), an anaerobic organism, which forms >ery resistant spores 
The bacilli occur m the intestines of animals, such as the horse and cow 
JIan IS infected tlirougli a wound being contaminated with soil contoming 
the spores The soil of Flanders was heavily infected during the 
1014-18 war Catgut used at an operation or wool used for dressings 
may contain the spores 

Pathology The bacilli rcmam localised, but gisc rise to very 
potent exo toxins These are probably absorbed from the end plates 
of motor ncra cs in the muscles and pass along the ner\ es to the central 
nervous system, where tliey increase the excitability of the sy napses 
post mortem, muscles, such as the rectus abdominzilis, may be found 
ruptured There arc very slight clumges seen in the central neiaous 
sj stem 

Incubation Period This is usually about 12 days In acute cases 
it may be as short as 2 tiays or prolonged to several montlts, especially 
if a prophy lactic injection of antitctamc scrum has been gn en 

Clinical Findings The patient may gi>e a history of a wound 
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when gardening, or there may have been a war wound or a compound 
fracture, or he may be convalescent from an operation. Tetanus is 
now more often seen in association with trisdal than with se%'ere wounds, 
owing to the generalised use of antitoxin in the latter. In some cases 
tetanus appears to arise idiopathically, but the organism then presumably 
enters the body through an abrasion. In tefanus neonatorum infection 
occurs through the severed umbilical cord. The patient first notices 
muscular stitiness, affecting the jaw, neck or extremities. In the course 
of a few hours the stiffness increases and painful cramps may occur in 
the affected muscle groups, witJi dysphagia. In children conmkions 
may be the first manifestation of the disease. 

On Examinaiion : In the early stages no abnormality may be found 
except an increase of the deep reflexes, such as the knee-jerks. In a 
developed case the picture is most striking and terrible. The patient 
has frequently recurring seizures of violent muscular controctions, so 
that the body may be arched backwards, resting on the occiput and 
lieels (opisthotonus), or bent fonyards (emprosthotonus), or hvisted 
sideways (pteurothotonus). The jaw muscles may be firmly contracted 
(trismus) and contraction of the facial muscles produce the appalling 
" risus sardonlcus.” Trismus is rarely combined with facial paralysis. 
Any slight external stimulus sucli as a noise, n bright light or a touch 
may provoke an attack. The mind remains clear and the patient may 
cry in agony or be unable to articulate owing to spasm of the intercostal 
and respiratory muscles. The skin is moist or sweating, but the 
temperature and pulse are usually normal. Tlie temperature may rise 
to 108* F, in tite terminal stages, although the patient is free from 
spasms. The blood : A Icucoeytosis of about 12,000 per c.mm. may 
be present. Tlie eerebro-spinal fluid is usually normal, hut under 
increased pressure. In local tetanus the spasms are limited to a group 
of muscles. Tins occurs especially some montlis after a bony injury. 
In cephalic tetanus there is dysphagia and paralysis of cranial nerves, 
togetlicr witli generalised convulsions. 

Differential Diagnosis. A clue to the diagnosis is usually afforded 
by the history. Other causes of trismus (see p. SCO) must be excluded, 
and spasms due to strj’chnine poisoning, meningitis or tetany. In 
tetanus the muscular spasm docs not fully relax between the attacks. 

Course and Complications. In fatal cases the spasms become more 
severe and frequent. Complications include rupture of a muscle and 
bronchopneumonia. 

Prognosis. Early and efficient treatment renders the outlook more 
hopeful, but even then the mortality is usually over 50%. De.-ith 
may occur in 8 or 4 days from asphyxia or heart failure. Tlie prognosis 
is usually uorse if tetanus rapidly follows the infliction of a wound. 
Cole calls the “ period of onset ” the tunc between the onset of trismus 
and the first generalised reflex spasms. A period of onset of less than 
2 days indicnlos a verj' grave prognosis, The prognosis is licttcr with 
wounds of tiic lower extremities. 

Treatment. Prophylactic, Tctaimstoxoid, j mil.glvcnBubcutancousIy 
and repented in sue weeks, is used for pfophylnctic inoculation Of 
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members of the fighting forces It may be combined with TAB 
\acane and given at a month*s interval Antitetanic serum should be 
giv en in any case of a wound whicli may have been contaminated by 
soil Tlie prophj lactic dosage for an adult is 500 units subcutaneously , 
repeated three times at weekly intervals Larger doses are required if 
there are septic wounds, t e , 8 000 to 5,000 units every other day for 
3 doses, and then weekly injections for 3 neeks or until the wound is 
healed Tlie wound should also be disinfected with 1 in 20 carbohe 
acid solution 

Curative The patient should be nursed on a water bed m a dark, 
quiet room A cradle should be used to keep the bedclothes away from 
his body A single large intravenous injection of 200 000 international 
units of antitetanic serum should be given The effect of this will last 
for 10 day s No adv antage is gained by intrathecal or cisternal injection 
of serum Some authors recommend in addition the subcutaneous 
injection of 1 mil of tetanus toxoid, at the first onset of symptoms 
This is repeated at mtervals of 5 or 0 days After an interval of at least 
an hour the v\ound should be opened syringed with hydrogen peroxide 
and a light gauze dressing applied, which will not exclude the air This 
dressmg is repeated*every S hours If there are no reflex spasms sod. 
brom gr 80 should be giv en by moutli every 6 hours Reflex spasms 
are best controlled by the rectal injection of Averlm (brometliol B P 
Add ), Rising 0 1 mil per kg of body weight or of paraldehyde ra 00 
per stone of bodyweight, in 10% dilution in normal saline This 
usually has to be repeated every C to 8 hours, until the spasms no longer 
recur It tlie respirations become rapid end shallow, and if there is 
cyanosis, an injection of atropine sulpliate gr 1/120 should be given 
hypodermically, and warmed oxygen administered through a nasal 
ca^eter If there are severe respiratory spasms before the patient is 
under the influence of the Avertin they should be controlled by gas 
and oxygen, or by chloroform The use of curarine and a Drinker s 
respirator is not recommended A speaal nurse is required day and 
night to feed the patient A dietary containing at least 2 000 calories 
daily IS necessary, m the form of dextrose lemonade, eggs and milk 
If there is profuse sweatmg 1 to 2 pints of normal saline should be given 
by mouth or by rectum If the patient cannot swallow he should be 
fed through a nasal tube passed into the stomach ivhich should be left 
in posirfon between the feetft 

Actinomycosis 

Definition Specific granulomatous lesions caused by a mycotic 
organism 

Etiology The cause is the Actinomvces bovis fstreptothrix 
actmomvees or ray fungus) ^^oIff and Israel showed this to be a 
strict anaerobe The aerobic slrcptothnx of Bostroem nhich is found 
in barley and grasses is probably non pathogenic The so called 
actinomy cotic lesions m cattle such os wo^y tongue, and ‘ lumpy ’ 
jaw, are usually due to an aerobic organism, tlie actmobacillus lignieresu 
but some of these lesions arc due to the actinomy ces bovis Grains and 
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grasses arc tliouglit to cause' abrasions tlirough which the infecting 
organisms enter. Man is probably infected by the organism entering 
damaged mucous or cutaneous surfaces. The most frequent portals 
of entrj’ arc the teeth, tonsils, appendix, and the skin. Males arc chiefly 
affected, between the ages of 20 and 40. 

Pathology. The granulations break down to form abscesses con- 
taining little pus, which often discharge through multiple sinuses. 
Yellou ish “ sulphur ’’ granules are present in the pus, consisting of a 
central mycelium and peripheral clubs. The lesions occur most 
frequently in tlic head and neck. They may be found in the lungs, 
pleura or chest w.ill, in tl)c appendix, caecum, rectum or liver, in the 
kidneys or female genital tract, or in the skin. A blood-borne infection 
may result in cerebral lesions. 

Clinical Findings. The onset Is usually insidious, and the findings 
differ widely according to the site of the lesion. 

Cervico-facial Type. This is a surgical condition. Swellings occur in 
the face, jaw-bone, or neck, %Yhich gradually soften with multiple sinus 
formation. 

Thoracic Type. This is described on p. 1C8. The clinical picture in 
the early stages may resemble tliat of broncliitis or of pleurisy } later, 
an empyema, pulmonarj' tuberculosis, syphilis or a new growth of the 
lung may he suggested. 

Abdominal Type. The lesion usually spreads from the appendix to 
the cscum. Secondary liver abscess may develop, or an abdominal 
swelling may form resulting in rinuses tlirough the abdominal wall. It 
U often only detected at on operation for “ appendicitis." 

Cenito-urinary Type. The clinical picture is that of salpingitis or 
ovaritis, or rarely of a suppurative renal lesion. 

Cutaneous Type. The skin and subcutaneous tissues alone may be 
involved. Possibly infection occurs here from straw. 

Nervous Type. Infection may spread from the naso-plmrynx, along 
the olfactor)' nerves to the brain, causing an isolated lesion near the 
pituitary or the fornix. Direct spread may occur from the jaw to the 
base of the brain, or a cerebral abscess or meningitis may follow a 
pulmonaiy lesion. 

Vertebral Type. The vertebne may be affected secondarily to a focus 
elsewhere. Collapse of tlie body of a vertebra may ensue. 

Differential Diagnosis. The condition may closely simulate sarcoma, 
tuberculosis, or a pyogenic infection, Tlie diagnosis is established by 
bacteriological examination of the pus ; a special request should be 
made to this effect when the material is sent to the laboratory. 

^ Course and Complications. The course is a chronic one. Com- 
plications are rare, and are due to the infection being blood-borne to 
other sites, such as the liver and brain. 

Prognosis. This is favourable in tlie cutaneous and cervico-facial 
types, especially if adequate treatment is given early. It is unfavourable 
in the deep-seatc<l cases. 

Treatment. The pus should be evacuated surgically if possible. 
Potassium iodide should l>c given by mouth in gra<lualJy increasing 
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doses up to gr 90 three times a day The patient is usually tolerant 
of large doses Successful results have been reported in cases of actmo 
m> costs affecting the abdomen, jaw, chest, etc , by the administration 
of Sulphapyridme (AI A, B 693) m doses of 1 G t d s for 6 days, followed 
b> a second course 10 days later Local application of radium or deep 
X-ra> treatment is of value in some cases 

Glandular Fever 
{Infectious Mononucleosis) 

Definitions An acute infectious disease characterised by glandular 
enlargement, fev er and excess of mononuclear cells in the blood 

Etiology. The cause is unknown. It is prob ibl^ due to an ultra- 
microscopic filterable virus Predtspostng causes 1 Age Children 
and joung adults of both sexes are especially affected 2 Season 
It tends to occur in the wmter and spring, and there may be small 
epidemics 

Pathology. The glands show lymphoid hyperplasia with loss of 
tlieir normal structure, changes closely rcsemblmg those seen in 
lymphatic Iculjsnua 

Incubation Period. This is usually 7 to 8 day s 
Clinical Flndmgs The patient is usually a child or young adult, 
who may not feci well for a few days before being definitely taken ill 
He then complains of headache, fever, pain m the neck, and perhaps 
soreness of the throat and vomiting 

On Examination Three tyiics are described — Ihe glandular, 
the anginose, and the febnle The glandular type The tongue is furred 
and the fauces ere red Enlarg^ glands mav be seen and felt m 
the neck and under and bclnnd the stemo mastoid muscles These arc 
usually unilateral, but both sides are affected later Torticollis may be 
present for n few days Enlarged glantls may also be found in the 
submaxilJarj region, in front of the ear, in the axiIJs and in the groins 
They are firm and a little tender, ond the patient usually holds the neck 
rather stiflly Tlie temperature is raised to about 103® T or over, and 
the pulse is proportionately rapid Enlargement of the bronchial glands 
may result m a paroxysmal cough, and there may be abdominal pain 
if the mesenteric glands are affected Tlie spleen may be felt in about 
one third of the cases Jaundice rarely occurs, at times durmg the 
course of the disease, less often it is the presenting svniptom before 
there IS any apparent glandular enlargement In tlie few cases recorded 
it has usually been obstructive in type, but occasionally the van den 
Bcrgh reaction is indirect and bile is present in the ficees In the 
latter cases the jaundice cannot be due to pressure of enlarged glands m 
the portal fissure The anginose type A membrane is seen on or 
near the tonsils, resembling tlwit of diphtheria The cervical glands 
arc not as large os in the glandular type ITiere may be cedema of the 
neck with considerable local tenderness The temperature often 
remains raised for 2 to a weeks The febnle type Thu affects chiefly 
adults A pink mnculo-papular rash appears, clueHy on the trunk 
between the fourth and sevcntli clays Glandular enlargement ts not 
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usually noted until the end of the third week. Relapses may occur for 
many months. The blood : White <%Ils. Tljere is a leucocytosis, of about 
20,000 per c jnm. ; 80 to 90% are mononuclear cells, either immature 
lymphocytes, large or small Ijunphocytes, or large mononuclears. The 
red cells are not usually affected. In some cases there is no leucocytosis, 
and the mononuclears are not more than about 40%. The blood changes 
may also be of very short duration. The Wassermann reaction is 
positive during the second and third wedcs in about half the cases. Paul 
and Bunnell state tliat the blood serum agglutinates sheep’s red cells 
in a dilution of 1 in 04 by the fourth day of the disease, and that this 
test is diagnostic. A positive Paul-Bunnell reaction may also be given 
in serum sickness, but tHe heterophile antibody present in these cases 
can be distinguished from tJiat of glandular fever by absorption tests. 
The \irine : Albumin and blood may be present. 

Differential Diagnosis. Glandular fever is differentiated from 
mumps, as the parotid gland is not involved. Other conditions which 
have to be excluded arc diphtlieria, leukxtnia, Hodgkin’s disease, aiid 
enlarged glands due to tuberculosis, syphilis, German measles, typhoid 
fever or sepsis. The white cell count and glandular enlargement may 
suggest acute Icukaania. but the absence of changes in the red cells is 
of great significance. The cough and blood count may also suggest 
whooping-cough. Appendicitis may bcsimulated if the abdominal glands 
are affected. The course of tlie disease usually renders the diagnosis 
clear. Early jaundice and fever may suggest catarrhal jaundice or 
cholecystitis. In agranulocytic angina there is leucopenia, with over 
60% of lymphocytes, and an almost complete absence of granular cells. 

Course and Complications. The temperature usually fails to normal 
in 1 to 2 weeks, but may remain slightly raised in the evening for 6 
months ; the glands may remain palpable for several weeks. A relapse 
may occur about 0 weeks after the onset, with fever and enlargement 
of glands. Suppuration is rare. Ihemorrhngic nephritis may occur. 

Prognosis, The disease is rarely fatal, although death may occur 
fiom bronchopneumonia in the anginosc type. 

Treatment. The patient should be isolated in bed for 2 weeks ; 
there is no specific treatment. During the acute febrile stage the 
patient is kejit on a fluid diet, and the bowels should be opened daily. 
During convalescence an iron tonic may be given, such as syr, fcrxi 
phosphat. CO. in, 00 t.d.s. 


Glanders 

(Fcreg) 

Definition. A specific granuloma, caused by a definite bacillus. 

Etiology, Glanders is caused by the rfeiffereJJa mallei (B- mallei). 
The disease is transmiUctl to man by direct contact with an infected 
animal, such ns a liorse, donkey or mule, the organisms entering an 
abrasion in the skin or nasal mucous membrane. It may also be 
conveyed from man to man. 

Pathology. The bacilli form on endotoxin, mallein. A granuloma 
suits from the local inoculation, and septictemia or pywmia may 
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ensue The nasal lesions constitute glanders , the subcutaneous nodules 
are called “ farcy buds ’ and the enlarged lympliatics “ farcj pipes ’ 
Abscesses may be found post mortem in the liver and spleen 
Incubation Period This varies between S days and 3 weeks 
Clinical Fmdmgs Acute glanders The patient is usually a worker 
amongst horses He complains of malaise lieadache, and at times of 
nausea and vomiting 

On Examinaiton The temperature is raised to lOl® F or more, and 
runs an irregular course The initial lesion may be seen on the band, 
arm or face as a papule surrounded by a red area The lymphatics may 
stand out as red streaks , a generalised papular or pustular eruption 
may then appear and abscesses form subcutaneously or intramuscularly 
In other cases lesions also occur m the nose and arc accompanied by a 
sticky emidate, ulceration of the nose and enlargement of the cervical 
glands Pneumonic and rheumatic forms of acute glanders are also 
described Glanders bacilli may be isolated from the nasal discharge, 
the abscesses or the fputmn Chrome glanders This is characterised 
by the appearance of subcutaneous nodules generally on the forearms 
which ulcerate and have a purulent discharge Constitutional dis* 
turbance is slight 

Differential Diagnosis The diagnosis is suggested by the patient’s 
occupation The lesions must be differentiated from other gramilo 
mata, such as actinomycosis or syphilis, and the generalised pustular 
eruption, from small pox Tiie bacteriological lintiings establish the 
diagnosis 

Coune and Complications Acute glanders is usually fatal in under 
S weeks Chronic cases may persist for moriths and then gradually 
abate, or they may suddenly become acute 

Prognosis The acute lariety is practically alnays fatal, in the 
chronic form the outlook is much more favourable 

Treatment Prophylactic Animak suffering from glanders should 
be destroyed 

Curatne Tliere is no specific treatment The patient must be kept 
m bed and abscesses opened as they forin 

Anthrax 

{The Malignant Pustule II ool sorter's Disease) 

Definition An acute sjiecific infective disease, which may assume 
a cutaneous, pulmonary or intcslmnl form 

Etiology Aiitlirax is caused by the Itacillus anthracis which forms 
spores and thus exists for long periods in a viable stage, outside the body 
Animals such as sheep, cattle, goats Iiorses and reindeer, after eating 
infected grass, suffer from “ splemc fever *’ Man is infected on the skin 
(the malignant pustule) by handling infected hides of animals, or by 
using infected shaving brushes usually made from horsc-liair Tlir 
pulmonary variety of anthrax results from inhaling spores or bacilli In 
isoollen occupations (wool sorters disease), and possibly the mteitinnl 
form IS due to eating infected meat 

Pathology The organisms arc often present in the blooil slrram, 
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causing a scpticicnu'a ; in wool-sorter’s disease tlie bronciual glands are 
enlarged, stibpleural hemorrhages may be present, and areas of cedema 
or collapse are seen in the lungs, with bronchitis. In the intestinal 
variety JiiEmorrhagic areas may be seen in the mucous raetnbl-ane of the 
bowel, with thrombosis of mesenteric veins. Meningitis may be present 
os a complication in any septicaemic form of the disease. 

The Malignant Pustule 

Incubation Period. This is usually less than 24 hours. 

Clinical Findings. Infection occurs through an abrasion in the 
skin. The patient may be a worker in hides, or be infected through a 
shaving brush. Itching is first noticed on the skin of the face, arm or 
neck, and a small red papule then appears at the site of the itching, 
which quickly becomes inflamed and angry-Iooking. The patient may 
feel quite well up to within a few hours of his death, or be very ill with 
malaise, shivering and headache. He suffers little or no pain in the lesion. 

On Examination : Tlie papule is seen encircled by whitish vesicles, 
and m a d.ay or so a black slough forms in the centre. The tissiies 
around become brawny, and the neighbouring glands enlarge. The 
temperature may be normal or raised to about 103® F. In severe cases 
the blood culture is positive before death, which occurs in about a week 
from the onset. 

Differential Diagnosis. The malignant pustule must be differentiated 
from A septic spot or boil, a chancre, or a subcutaneous lesion in glanders. 
The appearances are very suggeslire in anthrix, the history is usually 
confirmatory and anthrax bacilli are found in the serum from the 
vesicles. 

Prognosis. Tiie pustule may disappear spontaneously. If the 
case is treated efficiently within a day or so of its onset the hope of 
recoverj' is very good. The average mortality for cutaneous anthrax 
is 5%. 

Treatment. Frophylactie. All shoving brushes should be free from 
anthrax spores. 

Curative. The pustule should not be excised, as this increases the 
risk of scpticKmia. It should be covered with gauze to absorb exuding 
scrum, and the affected part of the body kept absolutely still by splints 
or sandbags. Sclaro’s serum is injected intravenously in doses of 
100 mils, followed by 40 mils every 4 hours for 48 hours. An intra- 
venous injection of neoarsphenamine in doses of 0-0 C. for a man, and 
a smaller dose for a woman or child, may be given, and repeated once 
after a day's interval ns an altcmath'e to, or combined with tlie serum 
treatment. SulpJmpjTidine (M. & B. 693), 2 G., followed by 1 G. 4 hourly 
for 48 hours, and then 1 G. t,i.d. for 30 to 48 hours, should be given bj' 
mouth in addition, if the patient docs not immediately respond to the 
above treatment. 

Anthrax (Edema 

A diffuse cEtiemn of a limb, the face or body may occur, without any 
local pustule being seen. This variety is alwaj^ fatal. 
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Wool-sorter’s Disease 

{Pulmonary Anthrax) 

Clinical Findings Tlie patient is iisnall> suddenly taken ill witli 
malaise and shivering, followed bj pain in the chest, cough, expectora- 
tion and much weakness 

On Examination The appearances arc those of a ^ ery se\ ere illness , 
the temperature is usuallj o\ er 103® F , the pulse and respirations are 
rapid The lungs show signs of generalised bronchitis The sputum is 
froth> and blood stained, and mav contain anthrax bacilli Ihe blood 
culture is usually positue before death The disease is usually fatal 
within a few dajs 

Treatment Sclavo’s serum should be given intravenou5l> in doses 
of 100 mils, repeated as above and SulphapjTidme administered by 
mouth 

Intestinal Anthrax 

This is a rite v anety The clinical picture resembles tint of acute 
food poisoning, with abdominal pain, vomiting and diarrhcca The 
spleen may be palpable, and anthrax bacilli are found in the feces It 
is usuan> fatal 

Treatment Injections of Sclavo’s scrum ore given as for the 
pulmonan form and SulphopjTidine is taken b> mouth 

Hydrophobia 

(Rabies La Rage Lysso) 

Definition A disease caused by the bite of certain rabid animals 

Etiology The virus is not definitely knoan , it is probably ultra 
microscopic and filterable It is present m the saliva of mad dogs, 
cats or wolves Vampire bats were probably the earners of the virus 
in an outbreak in Trinidad Man is iijfectciJ by a bite, or by tlie 
rabid animal licking a raw surface on his body The disease is 
practically non existent in England now, having been eradicated by 
the orders for the muzzling of dogs, and later bv the quarantine laws 
which are stiU enforced 

Pathology Negri bodies are found m the brain of rabid animals 
They occur in nerve cells, especially m the hippocampus major and 
cerebellar cortex- They ere possibly protozoal It is qot known 
whetlier they represent a stage in tfie fife Aisfory of tAe causative 
organism or whether they are a cellular reaction to the virus 

Incubation Period The average is 0 weeks, but it may varv from 
12 days to 8 months 

CUmcal Fmdings The patient may be a child or adult, who gives 
n history of being bitten by a rabid ammal, usually a dog The bite 
heals but at the end of the incubation period sjTnptoms are noted 
The disease falls into tlirce stages The invasion Irritation or pain 
IS felt at the site of the bite and the patient becomes irritable or depressed 
and does not feel well The voice may be a little hoarse The tempera- 
ture IS found to be slightly raised The stage of excitement The patient 
IS now acutely ill and in a pitiable condition he is v cry nstless, anti 
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is seized with painful muscular spasms affecting the muscles of 
deglutition and respiration. The spasms ore provoked by swallowing, or 
even by the sight or thought of food or water, or by any sudden stimulus. 

On Examinaiion : The temperature is raised to over 101* F., and the 
pulse is frequent. Saliva may run from the mouth, and mucus from the 
nose j the patient is cyanosed during the spasms, and may be maniacal 
(la ragefurieuse). This stage lasts for 2 to 3 days, and then passes into : 
The stage of paralysis. The patient is now exhausted and muscular 
paralyses develop. The temperature falls, there is unconsciousness, and 
death from heart failure occurs in a few hours. _ . t., ‘ 

Varieties. La rage mue. This is rare in man. There is no excitable 
stage, the patient is quiet and is rapidly paralysed and dies. 

Differential Diagnosis. The diagnosis is established by tbe history 
of the bite of n rabid animal, the typical clinical findings, and examina- 
tion of the brain of tbe animat which shows Negri bodies. If the 
suspected dog is alive 10 d.ays after the bite, the diagnosis of rabies is 
excluded. Rabies must be differentiated from : — Pseudohydrophobia : 
This is a hysterical condition occurring after a dog bite. There are no 
true spasms, but the patient may bark or bite like an animal. Tetanus 
or strychnine poisoning : Tbe history here is suggestive, and the 
muscles of deglutition and respiration are not involved in tbe manner 
typical of hydrophobia. Acute bulbar paralysis : Here there is no 
history of a bite, and tbe maniacal symptoms do not occur. Acute 
poliomyelitis : it may be impossible to differentiate this during life, ns 
in the epidemic in Trinidad in 1031. 

Course and Complications. The disease is rapidly fatal, lasting 4 to 
5 days, and there arc no complications. 

Prognosis. Multiple bites are more serious than solitary ones, and 
bites on the bead and face ore followed by a more rapid onset than those 
occurring distally from the central nervous system. Hydrophobia is 
more likely to follow bites of wolves tlian those of dogs. The disease is 
invariably fatal if not checked during the incubation period. 

Treatment. Prophylactic. The importance of muzzling dogs in 
endemic zones and of quarantining imported dogs has been mentioned. 
A dog bite should be allowed to bleed freely, and then immediately 
washed with 1 in 1,000 percliloridc of mercury solution, and cauterised 
with fuming nitric acid. Tlie patient should then be sent to a Pasteur 
Institute for a series of inoculaUons with material obtained from the 
spinal cord of rabbits, which have been inoculated intracerebrally with 
the virus of rabies before being killed. If given early, rabies can be 
prevented in the vast majority of cases. 

Curative. Oaly palliative measures can be employed, such as 
injcctioas of morphine or inhalations of chloroform. 

Psittacosis 

Definition. An acute infectious disease conveyed by parrots and 
allied birds, characterised by fever, prostration, and often by pulmonary 
symptoms. 

Etiology. Tlic Ilaclcrium psittacosis was isolated from the. bone 
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marrow of affected parrots m 1893 Ihis organism belongs to the 
Salmonella group It has rarelj been rccoscrcd from humin cases or 
from parrots subsequently, and it is not now belie\ed that it is the 
causatn e agent It is now generally accepted that the disease is due 
to a filterable virus Epidemics occur chiefly m liouses and flats In 
July 1929 there was a fairly extensive epidenuc in the Argentine, and 
cases occurred m England in the autumn and wmter of 1929-1930, 
probably due to parrots importedfromSouthAmenca. Budgengars(love 
birds) may also transm t the disease In 193 i red cockatoos (galalis) and 
budgengars imported from Australia to England were found to be 
infected In Germany m 1934 o\er 150 cases of psittacosis occurred 
m SIX months The source of infection was found to be apparently 
healthy budgengars, who are earners of the s irus, the virus probabU 
ha\mg been imported mto the country bv parrots before 1931 The 
virus IS thought to be present in the bird’s fieces and beak discharges 
Infection of man is probably through the respiratory tract Direct 
infection from man to man is uncommon 

Pathology The spleen is a little enlarged, red and soft The 
lungs Petechial hsemorrhages may be seen under the pleura, and 
areas of consolidation occur, which are dull red and dry, w ith no e\ idence 
of suppuration 

Incubation Penod Tho is about 10 days 

Clinical Findings The patient is usually an adult who gives a 
history of contact with a parrot or budgerigar which was lU or has 
subsequently died, or with a budgerigar apparentlv in good healtli, 
which is a carrier of the virus The onset is somewhat sudden, with 
malaise, shivering, headache, and at times severe epistaxis, nausea, 

N omitmg or diarrho?a 

On ExaminaUon At the onset the temperature is raised to about 
102® to 104* F , but the pulse is slow, under 100 Tlie patient may be 
drowsy or complain of severe occipital headache The temperature 
remains raised for 1 to 3 weeks, and gradually falls by lysis A cough 
often appears after a few days, and examination of the lungsi shows 
signs of bronchitis Thismay befollowcdinsidiouslyby thedevelopment 
of areas of consolidation or collapse in the lungs, which disappear as the 
temperature falls In some instances the patient is oiexwhehned with 
toxemia, he has a low muttering deliniun, and a Parkinsonian-like 
expression is ^e^y obvious In other cases there is much abdominal 
distention, with offensive loose motions Small red spots may appear 
on the chest or back The spleen is rarely palpable The urine often 
contains albumin The blood The white cells usually number about 
7,000 per c mm , but in some coses a leucocytosis lias been recorded 
The blood may contain the virus during the first four days of the disease, 
as shown by mouse moculation A complement fixation test, using as 
an antigen 5%s'irulent mouse spleen in phosphate orsabne is used as a 
diagnostic test, and a mouse test con olso be employ ed, the animal being 
infected by the patient’s sputum or pleural fluid A positn e n^Iutina 
tion with one of the organisms of tlia enterica group has been noted at 
times m the first week of the illness 
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Differential Diagnosis, The disease is diagnosed chiefly on circum- 
stantial evidence, and must be differentiated from influenza, enterica 
infections, miliary tuberculosis, pneumonui or B. coli urinary infection. 
The onset is more sudden than in enteric fever. There are neither eye nor / 
limb pains as in influenza. The urine does not contain the colon bacillus. 
There is no rusty sputum, and the aspect does not suggest pneumonia. 
Tlje history of contact with a sick parrot or budgerigar, the presence 
of the typical clinical picture described above, and the demonstration 
of the \ irus in the bird or the patient enable the diagnosis to be made. 

Course and Complications. The average course is 3 weeks. Broncho- 
pneumonic areas of consolidation may be regarded as complications. 

Prognosis. The disease is serious, the mortality varying between 
10 to 30%, It is worse for old pimple. 

Treatment. Prophylactic. It is now illegal to import ali birds 
included under the heading “ parrot” except under licence and three 
months' quarantine should be imposed. The sick bird should be 
destroyed by coal gas or chloroform and the carcase burned, taking care 
that the operator wears rubber gloves, which are also burned. The 
danger from healthy budgerigar carriers still exists in this country. 

Curative. The patient should be kept in bed until tlie tempcrfilurc 
has been normal for 4 days. TIrere is no specific treatment, and only 
symptomatic and general measures arc available. 

Trend! Fever 

Definition. An acute infectious disease characterised by fever, 
pains in the shins and muscles, and frequently enlargement of the 
spleen. 

Etiology. Trench fever is probably caused by an ultramicroscopic 
filterable virus. This is present in the blood and urine of patients. 
Itisconveyetlby lice, as their feces contaio the virus, which is inoculated 
into the skin by scratching. Patients’ blood may remain infectious 
for over a year. Trench fever was very prcv.ilent in the 1914-28 war 
amongst troops infested with lice. It does not occur in England now. 

Pathology. Trench fever is not a fatal disease, and there is no 
morbid anatomy. 

l*^cubatlon Period. Tliis is usually between 10 and 24 days. 

Clinical Finings. The onset is generally sudden with malaise, 
shivering, giddiness, and pains in the bead, behind the eyes, and the back 
and legs. There may also be nausea, vomiting, sweating and either 
diarrheea or constipation. During the acute stages the patient com- 
plains of photophobia and general muscular aching, and severe shooting 
or boring pains are felt in the shin bones, which are worse aC night. 
These shin pains are not present in all cases. 

On Exarninatitm ; The patient is usually flushed, the skin moist and 
the conjunctiva: injected. The shin bones are very tender and the skin 
over them liypewesthelic. A rash may be seen on the chest and abdomen 
consisting of oval or circular dull macules, about 2 to 10 mm. in 
diameter, which appear in crops and last about 24 hours. They fade 
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on pressure There are several types according to the temperature 
{a) A three or five day fever (6) A spikj fe\ er, the temperature 
suddenly shooting up to about 103® F. for a few hours, ei ery fiftli, 
seventh or eighth day on 3 or 4 occasions (c) A prolonged fever lasting 
2 or 8 -weeks or more The pulse is usuallj about 100 or higher during 
the fever The spleen is enlarged slightly during the fe\er, but it may 
be difficult to feel owing to tenderness of the abdominal muscles The 
blood Ihere may be a leucocylosis of about 20,000 per c mm The 
unne A trace of albumin may be present 

Differential Diagnosis Trench fever must be differentiated from 
influenza, relapsing fe^er, malaria or typhoid group infections The 
last three are excluded by blood exammations The temperature 
curve, shin pams and exposure to lice distinguish it from influenza 

Course and Complications Relapse are prone to occur, with 
recurrence of fever and pains at long intervals after the primary 
infection, especially if patients return to dutj too soon Tachjeardia 
is noted os a frequent complication , rarely hieraorrliagic nephritis 
occurs 

Prognosis The patient is usually fit m about 2 months Death 
does not occur 

Treatment ProphjlacUc Delousing of troops should be carried 
out at frequent intervals 

Curative All lice must be removed from the patient , he should be 
kept ID bed for a week after the last relapse Fam may be relieved by 
drugs, such as aspirin gr 10 1 d s Compresses, rung out in a saturated 
solution of magnesium sulphate, in some cases relieved the shin 
pauis 

Coccidiosis 
{California Disease) 

Etiology Coccidiosis is caused b> a fungus tlie Otdium cotctiliodcs 
It occurs ifi America ^lan is usually infected by mlialation, and at 
times through the skin • 

Pathology Tlie fungus produces caseous nodules in the liver, 
spleen lungs bones and skin and less often m the kidneys, peritoneum 
and pericardium 

Clinical Findings The patient is usually a young man acutely ill 
vv i^ft fev cr aitrf 

On Lramination In pulmonary coses the findings resemble those of » 
pulmonary tuberculosis Sulxruloneousnodulcsoran abscess discharging 
through the skin may be present Tlie bver and spleen may be felt 
enlarged 

Differential Diagnosis The diagnosis js not visually established 
until after death, when the causative organism is found in the lesions 

Course and Complications Death usually occurs in 2 necks in acute 
cases 

Prognosis Tlie outlook is hopeless. 

Treatment There is no curatjvc treatmenL 
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THE LOCOMOTOR SYSTEM 
THE MUSCLES AND FASCIiE 
Fibrositts 

{Muscular Hkeumalism. Myalgia) 

Definition. Inflammation of the connective tissue of muscles, 
fasciai, ligaments, nerve sheatlis, tendons and periosteum. 

Etiology. This is uncertain. Fihrositis is probably due to bacterial 
toxffimia, the source of infection being in the intestine,, or in other sites 
such as the teeth, tonsils, sinuses or gall-bladder. Exciting causes are 
strain and cold. 

Pathology^ Small inflammatory nodules are formed in some cases 
in the muscles, and inflammatory changes occur in the connective 
tissues. 

Clinical Findings. The patient Is usually an adult. There may be 
a history of cold, exposure, or commonly of muscular strain. The 
lumbar muscles are often affected (lumbago) or those of the neck (stiff 
neck) or chest (pleurodj’nia). An attack of lumb.ago may come on quite 
suddenly on stooping or on making a violent movement mth the leg or 
arms, such as braking or cranking a car. The patient is then seized 
with excruciating pain in the small of the back, and feels as if the spine 
were broken in tn’o. He h fixed In one position, and can only move 
with assistance. In the sub-acute cases there is a less severe pain felt 
in the back, which is intensified on stooping, lifting, sneezing or 
coughing. On deep palpation the nodules, which are very tender, can 
usually be felt. A stiff neck (torticollis) usually follows sitting in a 
draught, one or other sternomostoid or trapezius muscle being affected. 
The intercostal muscles may be involved, causing pleurodynia, which is 
usually unilateiaL 

Course and Complications. In lumbogo tiie inflammatory process 
may extend to involve the sheath of the sciatic nerve, witlrconsequent 
sciatica. Generally the patient recovers from an acute attack in 3 to 4 
weeks, but lie is liable to recurrences. 

Treatment. During the acute stage rest and warmtli are essential. 
In acute lumbago an injection of Novocain 2% and adrenaline 2% 
(injcctio proc.ain. et adrenalin.) into the tender nodules, or just beneath 
the surface of the fascia cov'ering the offected muscle, often gives rapid 
relief of pain and freedom of movement. 0-5 mil. is injected at each 
site, up to n maximum of 20 mils. After tlie injection the patient is 
instructed to put the affected muscles through a full range of move- 
ment, and this should cause no pain. The patient should only remain 
in bed if the pain is very severe and Antipldogi^tine (cataplasma kaolin! 
D.P.) may be applied to the back every 12 h<)urs during the acute stages. 
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Aspirin gr 10 1 1 d mav be given for the relief of pam, and m very 
severe cases it may be necessary to inject morphin sulpli gr J intra 
muscularly at the site of the pam The nodules can often be dispersed 
bj massage Subsequently an> focus of sepsis should be eradicated 
and care taken that the bowels are completely evacuated dail>, as 
there is often some degree of constipation present All strams to the 
back should be a^ oided and occupations invoh mg stooping are most 
unsuitable 

Epidemic Myalgia 

{Epidemic Pleurodynia Bornholm Disease) 

Etiology Tlus IS a rare disease of epidemic nature (probably a 
\inis infection), occurring chiefly in the summer months and affecting 
pnncipallv children and 5 oung adults 

Cluucal Fmdmgs The incubation period is thouglit to be 2 to 
4 dajs The disease is characterised bj a sudden onset of pam around 
the diaphragmatic attachments often unilateral Pams may also occur 
m the abdomen back, or neck, and frontal headache is a characteristic 
feature The temperature is raised to about 104* P for 24 to 48 hours 
Drj pleunsv raaj be present Tlie disease must be differentiated from 
an acute abdominal lesion especialh when tliere is vomiting and 
abdominal distention It ma> also resemble influenza but diaphrag 
matic pleurisy is not a characteristic feature of tlie latter There is a 
tendency for a relapse to occur 2 or 8 days after the temperature has 
fallen to normal 

Treatment Tlus consists m rest in bed a bandoge round the loner 
ribs to dimmish diaphragmatic mo\ ement and aspirin for relief of pam 

Primary Suppurative Myositis 

Pathology. A single abscess usually fonns in the muscles, Jess 
commonly there are multiple foci^of suppuration or a diffuse purulent 
infiltration occurs The infection is generally staphylococcal 

Clinical Fmdmgs Primary suppuratia e myositis is a rare condition, 
occurrmg chiefly m Japan, in field labourers The onset is usually 
sudden, with feaer, muscular pam, localised tenderness and swelling 
m a muscle, and oedema and discoloration of the overlying skin 
Fluctuation occurs in about 7 to 10 days 

Course and Complications Recurrences or multiple abscesses may 
occur Sluscular atrophy or contracture may follow 

Treatment The abscess should be opened and dramed 

Dermato myositis 
(A on suppuraltve Myositis) 

Definibon. A disease characterised by inflammatiou and degenera 
tion of muscles, subcutaneous oedema and various forms of dermatitis 
Etiology This IS unknoivn, but probably dermato myositis is due 
to an infection 

Pathology The muscles are oedematous pale red or y ellow Areas 
of round celled infiltration are seen m the muscles ivith atrophy of the 
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nmscle fibres and tiiinning of the epidermis. Hemorrhages may occur 
{Vohjmyosilis ItannorThagica). 

Clinical Findings. The onset is usually insidious, sTitli pain or 
cramps in the muscles, anorexia, malaise and pyrexia. 

On Examination : CEdema of the face and eyelids may give the 
appearance of alabaster. Generalised cedema may occur. Various 
erythematous skin rashes may ^ seen. The spleen is enlarged and 
various muscles are tender, weak, wasted and often stiff. 

Prognosis. Death occurs in about 60% of cases, and may result 
from involvement of the muscles of respiration. 

Treatment. The patient must be kept in bed; massage and electricai 
treatment may be used, and the pain relieved by analgesics such as 
aspirin. The basal metabolic rate should be determined. In some 
cases it is low and good results arc obtained from the administration 
of thyroldeum, starting with gr. J daily and gradually increasing the 
dose. 

Primary Myositis Fibrosa 

Etiology. This is unknown. 

Pathology. The muscle fibres atrophy, and are replaced by 
connective tissue. 

Clinical Findings. The patient notices swelling and pain In the 
muscles of the legs. 

On Examination: Tliere is little tenderness, but the affected 
muscles arc very hard, and subcutaneous esdenm may be found over 
them. 

Prognosis. The disease often spreads until neatly all the voluntary 
muscles are affected. 

Treatment. Massage and electrical treatment may be tried, and 
improvement often results. 

Progressive Myositis Ossificans 

Etiology. The cause is unknown. 

Pathology. Embryonic connective tissue is first formed ; this is 
converted into fibrous tissue, and later ossification occurs. Deposits of 
bone are found in the muscles, tendons, ligaments and fasciie, and there 
are exostoses. Some cases follow trauma and ate preceded by a lucmn- 
toma. 

CHnlcal Findings. The patient is usually a young adult ; men are 
attacked more frequently than women. The early symptoms suggest 
muscular rheumatism, and at the onset there may be slight fever with 
some redness or swelling of the skin over the affected muscles, usually 
the back and the neck. Done formation gradually occurs in the muscles 
and spreads to the ligaments causing fixation of joints. The muscles 
of mastication may be involred, with fixation of the jaw. Severe 
scoliosis may ensue. Exostoses are frequently noted on the humerus, 
tibia, fibula and ribs. The big toes and thumbs are deformed and small, , 
tlie interphalangeal joint Wing ankylosed ond tfur metacarpal or 
metatarsal bone stunted. 
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Prognosis This is very unfavourabte, and death usually occurs 
from some intcrcurrent infection after the patient has become bedridden 

Treatment. There is no curative treatment , good nursing care is 
required in advanced cases 

Other affections of voluntary muscles which ore mentioned under 
their particular sections include Secondary suppurative myositis (see 
P>a:mia, p 576) Trichmiasis (see p 721) Degenerations (such as 
Zcnckcrs degeneration sec entcnc fever, p 55i) Hemorrhage, ns 
m scurvy or in influenza (see p 581), into the rectus abdomtnnhs 
Rlipturc, as in tetanus Tuberculosis A cold abscess m muscle raaj 
be due to direct spread from a bone abscess , rarely in miliary 
tuberculosis foci are found in the voluntary muscles In syphilis 
a gumma may form 


The Muscular Dystrophies 

{The myopathies and muscular diseases of doubfful naiurt) 

In this group of cases the primary changes are regarded as muscular 
rather than nervous Tlie characteristic features of the m> ojiatlucs are — 
A fan^ihal history The age of onset Different muscle groups are affected 
in different tj'pcs Pseudo hypertrophj occurs m some cases There 
are no fibrillary contractions such as occur in cord lesions There is no 
reaction of degeneration and no sensory changes occur, as in neuritis 

Pseudo'bypertropbic Muscular Dystrophy 
Etiology. The cause is unknown The disease tends to run in 
families, being transmitted by the motlier Boys arc usiiallj affected 
Pathology There is atrophy of the muscle fibres, u ith increase in 
the fat and connective tissue of the affected v oltintary muscles, causing 
apparent enfargement There ore no clianges m the central nervous 
system 

Clinical Findings The patient is usually a boj , aged 3 to 12 jear? 
Tliere is a historj that he began to walk Inle, and that he has been 
unsteady on his legs and finds stairs difficult 

On Examviaiion The general condition is good and there is 
enlargement of the muscles of the calves (gastrocnemius and solcus), 
the front of the thighs (quadriceps extensor and sartonus), the buttocks 
(glutei), the infraspinatus, triceps and at times the deltoid The 
enlarged muscles are found to be weak The patient stands on a wide 
base, lordosis is marked, the gait is waddling, and in order to nse from 
a supine posture the patient “ climbs up himself,” first rolling qv cr on 
to his hands and knees, and then working his hands up his legs 
Tlicre is usuall) wasting of the latissimus dorsi and lower part of the 
pectorahs major muscles, so that if tlie child is lifted up under the 
arms he tends to slip through the hands The face, with the exception 
of the masseter muscles and tlie forearms are not affected TJiere arc 
no sensory changes The deep rcflexesja connection with the atfccteil 
muscle groups arc gradually diminished and there are no fibnilary 
tremors Efectneal reaction. The reaction of degeneration is not 
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present, but tbe response to laradisatJon and galvanism gradually 
diminishes. 

Course and Complications. The disease is progressive, and death 
usually occurs before adult age from wasting or secondary infections. 

Treatment. There is no curative treatment, but the prolonged 
administration of vitamin K in the form of fresh dried whole-wheat 
germ, oz. J daily is worthy of a trial. Tliis may be combined with the 
subcutaneous injection of vitamin B|, the initial dose being mg. 50, 
followed by mg. 100 to 500 at weekly intervals. Massage and exercises 
are usually beneficial. 

Juvenile Muscular Dystrophy 
{Erb's Dytirophy) 

Etiology. The cause is unknown. 

Pathology. There is wasting of the fibres of the affected muscles. 

Clinical Findings. The patient is usually between the ages of 15 
and 35, male or female, and several members of a family may be 
affected. Weakness is first noticed in the arms or legs and the muscles 
are later found to be wasted. . 

On iJ«amin<«jon .* The muscles wasted are usually those of the 
upper arm {biceps, triceps and supinator longus) and the thigh {glutei, 
extensors and hamstrings), giving a bottlc-slmped appearance to the 
limbs. Some of the trunk muscles may also waste, such as the 
latissimus dorsi, lower part of the pector^is major, trapezius, rhom- 
boids, serratus magnus, erector spinn, etc. The face is not usually 
affected, Lordosis is present, the electrical reactions and deep reflexes 
are diminished. The reaction of degeneration is not present and there 
are no sensory changes and no fibrillary tremors. In some instances a 
distal type (of Gowers and Spiller) may be seen, in which the forearms, 
hands and wrists, legs, feet and ankles, and muscles of the face are 
wasted. 

Course and Complications. The disease is usually progressive, but 
the patient may live until middle age before being carried off by some 
intercurrent infection. 

Fado-Scapulo-Humeral Dystrophy ' ’ 

{Landouzy-Dejerine't Dystrophy) 

This is a variation of the juvenile type, which occurs usually in 
• infancy, has the same hereditary factor and affects the sexes equally. 

Clinical Findings. Weakness and wasting are first noticed in certain 
face muscles. These are the orbicularis oris and orbicularis palpebrarum ; 
the eyelids cannot be closed and tlie lips are everted ; the lower lip 
projects {tapir mouth). On smiling the lips are straight. The shoulder 
girdle muscles, including the trapezius, latissimus dorsi, serratus magnus, 
pectorals, triceps and biceps, are subsequently affected. Tlie scapula 
become winged. 

Course and Complications. The course is progressive, but the 
patient may live until adult life. 
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Amyotonia Congenita or Myatonia Congenita 

{OpjnTxketm^t Disease) 

Ebology This is unknown TJie disease resembles a myopathy 
m many respects 

Pathology The anterior horn cells of the spinal cord are usually 
diminished in number, especially in tlie lumbar region, and the corre 
spending anterior nerve roots arc thin and deficient in myelm The 
muscle fibres on the whole are small, but a few abnormally large 
ones are found The connective tissue and fat of the muscle are 
increased 

Clinical Findings The disease may hove a familial incidence 
The onset is at, or before birth, and the condition is characterised by 
extreme flaccidity of the voluntary muscles , an infant, if sitting, tends 
to fall forwards and resembles a frog (Batten’s frog child) The muscles 
arc \ eiy weak and the child may be unable to hold up its head The 
legs are more sev ercly affected than the arms The hands and feet are 
long and narrow The face is not affected The deep refiexes are 
absent, and the electrical response to faradisation is diminished, but 
the reaction of degeneration is not present 

Differential Dugnosts Amyotonia congenita is differentiated from 
poliomyelitis by the general distribution of the paresis and absence of 
complete paralysis in amyotonia congenita, and from the myopathies 
by the absence of marked wasting and the tendency to improv ement 
Its resemblance to the Iferdnig Hoffmann <hst&sc has been iiot«I on 
p 432 

Course and Complications The child may soon die from inter* 
current infection, but there is a tendency to improvement with an 
increase of muscle tone and recovery of tJie deep reflexes, so that he 
may surv iv c and reach adult life 

Myotonia Congenita 
{Thomsen's Disease) 

Etiology TIic cause is unknown 

Pathology Tlic voluntary muscle fibres may be increased in 
width There is no increase m the muscular connective tissue and 
there are no nervous changes The muscxilar contractions resemble 
fliosc produceci expenmcntaViy wit’n vcra’irm, ^icre 'oemg fic'iay in 
contraction and relaxation Experimental c\ idence on goals suffering 
from a similar disease suggests that the lesion is a primary muscular 
one and not due to changes in the mvoncural junctions 

ainleal Findings The disease is >er\ rare, occurring more 
commonly m males tending to run in famihes, and first showing itself 
in childhood The patient notices n stiffness in the Voluntary muscles, 
chiefly m the hands, arms feet and legs, and to a lesser degree in the 
trunk Tlie muscles of mastication may also be affected 

On Examination It is found that the voluntary contraction and 
relaxation of the muscles is prolonged, but a movement becomes more 
st>ecdv after repetition This can be well tested by asking the patient 



602 


THE LOCOMOTOR SYSTEM 

to grip the hand several times. There is no spasticity found on passive 
movement The skeletal muscles are usually enlarged. Tlie sensation 
is normal. The following distinctions exist between this condition and 
the . myopathies : The deep reflexes are not affected ; there is no 
atrophy of mxiscles j the electrical reaction is peculiar, the faradic and 
galvanic responses are first small and prolonged, but on repeated 
stimulation they become normal (myotonic reaction) ; there is a 
modified reaction of degeneration, as A.C.C. approximates to K.C.C. 
(normally K.C.C. > A.C.C. and in the reaction of degeneration 
A.C.C. > K.C.C.) (see p. 287). 

Course and Complications. The disease has no effect on the duration 
of life. • 

Treatment. Quinine sulphate or hydrochloride gr. 5 to 10 once to 
thrice daily, should be given by mouth, the dose being increased until 
the myotonia is relieved. An adequate maintenance dose must be 
worked out. 


Myotonia Atrophica 
(DyHtophia Myotoniea) 

Etiology, The cause is unknown. . 

Pathology. There is atrophy of the majority of fibres in the affected 
muscles, with some giant fibres. 

Clinical Findings. Tlie patient is usually a male, aged between 20 
and 85, There is often a family history of the disease and also of 
cataract. The onset is insidious, with pains in the arms or legs, 
weakness, loss of weight and a difliculty in relaxing the grip. 

On Examinalion : There is wasting of the muscles of the face, the 
neck (stemc^mastoids), the forearms and the legs. The deep reflexes 
in connection with the affected muscle groups are diminished. There 
arc no sensory changes, no fibrillaiy contractions and no reaction of 
degeneration. Electrical stimulation causes a prolonged relaxation 
after contraction. 

Course and Complications. The course, if untreated, is slowly pro- 
gressive. Death usually occurs from intercurrent disease. 

Treatment. Quinine should be given as in myotonia congenita 
(see above). 

Myasthenia Gravis 

Etiology. The cause is unknown. The disease appears to be due to 
a chemical abnormality (deficiency of acetyl-choline) which results in a 
defect of transmbsion of the impulse from the nerve to the muscle. 
Acetyl-cholinc is the chemical substance which allows transmission of 
impubes across the myo-neural junctions in striated muscles, but 
acetyl-choline itself has no beneficial effect in the disease. It is thought 
that escrinc and Prostigmin inhibit the dcstnictlon of acetyl-choline by 
an esterase. 

Pathology. " Lymphorrhages ” (small round cells) are found 
between the muscle fibres. There are no primary cliangcs in the 
nervous system. 
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Clinical Findings Tiie disease affects men and women equally 
and usuallj begins m adults before middle age The pitient may 
complain of inability to keep his eyes open or of diplopia, winch mcreases 
dunng the day and disappears temporarily after a night s rest In 
other cases varying fatigue is noticed m different muscles causing 
difficulty m speech or swallowing alteration m voice or weakness of the 
nedv or limbs Thus if the arm is affected, tlie performance of any 
movement involving its use will cause rapid fatigue, power being 
regained temporanlj after a short rest Aching m the limbs may also 
be noticed 

On EtammeUion In a typical case certain muscles supplied bj the 
cranial nerves are affected, especially those of the eyelids and the 
externa! oculo-motor muscles, with resulting ptosis strabismus and 
inability to dose the eyes tightly The bps may also be involved so 
that the patient cannot ishistle or smile normally If the palate is 
affected it rapidly fatigues when the patient is asked to say * Ah ” 
The soice maj be nasal and nasal regu^jtation of fluids occurs on 
swallowmg The tongue and jaw muscles may also be involved with 
dysarthria and dropping of the jaw In other cases there is w eajoiess 
of the neck so that the head is supported on the hands or fatigu 
ability of the arms may be demonstrated for when the patient bolds 
the arms extended they gradually droop to the sides The muscles 
are not usually wasted, the deep reflexes are variable the jaw« 
jerk may be abolished but the knee jerk is not lost The elec^ical 
tests show the myasthenic reaction * , the response to faradisation 
IS rapidly exhausted but is restored by rest Galranic stimulation 
doe^ not fatigue the muscles and they will contract voluntarily 
when they do not respond to faradisation Sensation is usually 
unaffected T^e unne The creatine content is very low 

Differential Diagnosis The characteristic expression of the 
patient with drooping eyelids and elevated liead and the fatjgu 
ability of the muscles are typical Other causes of ptosis must be 
excluded such as hj’steria tabes dorsahs and cerebral lesions Oi-gauic 
bulbar paralysis and diphtheritic neuritis must be differentiated m 


some cases 

Course and Complications The course is progressive, but may be 
interrupted by remissions, especially during pregnancy Involvement 
of the respiratory muscles may cause death 

Treatment This consists m rest for the muscles and tonics 
Electncal treatment should not be given Beneficial results were 
obtained in 1029 with cphedrmebjdrochlondem doses of gr f to 1 1 1 d 
and in 1932 with ephedxinc gr j together with glycmc (glycocoH) oz 4 
twice daily In 1034 a further advance was made by using Prosticmin 
a sjnthetio phj sostigmine If Prostigmin 1 to 2 5 mg and atronir/ 
sulph. gr 1/100 are injected subcutaneously the patient recovers 
power in the affected muscles in about 10 minutes, and the efTeef* 
are mamtamed for about 3 to 6 hoots To produce comparable rcsuIU 
b> oral admimstratton, 50 mg of Prostigmin are erlmvalent to an 
,n;ectioiiofl mg ““““•Tlwjuirc as many ns tucnty 15 in* 



THE LOCOMOTOR SYSTEM 


tablets of Prostiginin, spaced out through the 21 hours. In each case 
the maintenance close must be worked out. To prevent abdominal 
pains, tnc. bclladon. m. 20 should l)e taken as required. An acute case 
has been successfully treated by daily injections of desoxycorticosterone 
acetate mg. 10, followed by the subcutaneous implantaUon of 0 pellets 
of mg. 150 each (see p. CGG). 

Familial Periodic Paralysis 
(InUrmiUeni Myoplegia) 

Etiology. The cause is unknocm. The disease tends to run in 
families. 

Pathogenesis. The paralysis appears to be connected wth the 
amount and form of potassium salts in the n\uscle fibres. It has been 
shown that an attack can be produced in a susceptible individual by 
the administration of dextrose, G. 200, by mouth. This results in the 
fall of the blood potassium, paralysis usually appearing when the figure 
IS below 10 to 12 mg. pfer 100 c.c. (normal IG to 20 mg. per 100 c.c.). 

Clinical Findings. The disease usually first shows itself in childhood 
or about the age of puberty. Tliere are recurring attacks of paralysis 
which may allect the arms, legs, trunk and neck. Usually the face, 
eyes, sphincters and diaphragm are not involved. In some cases only 
the lower limbs are aifected and the weakness may be greater in one 
half of the body than the other. Premonitory symptoms arc sometimes 
noted, such as lassitude, tingling in a limb, hunger, thirst, palpitations 
or sweating, A hea %7 meal may predispose to an attack. The onset 
usually occurs during sleep, the patient on waking finds that he cannot 
move his bmbs. The attack usually passes oil in a few hours or in a 
day or so. . 

On Eraminalhn : The affected muscles are flaccid ana completely or 
partially paralysed. The cutaneous and deep reflexes are diminished 
or abolished. The electrical reactions are diminished or absent. Sensa- 
tion is usually normal. The blood potos^um falls during an attack. 

Differential Diagnosis. Owing to tlie rarity of the condition and the 
transitory nature of the attacks, the patient runs a risk of being diag- 
nosed as suffering from hysteria or malingering. 

Prognosis. The attacks tend to become less severe and frequent 
after mitldlc age. 

Treatment. The attack can usually be relieved by administering 
at the onset pot. cJilorid. gr. DO to ISO for an adult, and gr. 35 to 30 
for an infant, dissolved in 2 oz. of water and taken in a small quantity 
of milk. 

THE BONES . 

Ostritis Deformans 
(Paget’s Ditease) 

Definition. A clironie disease of bone, characterised by enkirgement 
of the skull, kyphosis and bowing of the extremities. 

Etiology. The cause is unknown. The disease is almost always 
associated with atheroma. 
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Pathology The pelvis, spine, slull, tibia, or clavicle is generally 
first affected Tlie changes are those of subperiosteal new bone formation 
and deeper areas of rorefaction- There is mucli bon} thickening and 
irregularitj The bone fat is increased and its calcmm diminished 
Chmeal Fmdings The patient is usually a male, aged 40 to CO, 
and the disease tends to run m families The onset is insidious , pains 
may be first noticed m the legs (shins) or enlargement of the head or 
bendmg of the bones maj be the first symptom Examination of a 
Dr -eloped Case The patient presents a typical appearance, the 
calvanum is enlarged, and the face appears triangular with the base 
upward The legs and arms arc bowed forwards and outwards 
Kyphosis IS marked usually in Uie upper dorsal region, and the spine is 
very rigid There is also thickening and enlargement of the pelvis 
shoulder girdle, tibue and femurs and to a lesser degree of the bones 
m the arms The patient’s height may be reduced by 4 to 0 inches 
but the hailds and feet are usually unaffected In rare cases the changes 
are hmited to a single bone X ray examination of the bones shows the 
enlargement and deformity, and areas of rarefaction and of dense bone 
are seen, giving a woolly appearance to the skull The blood The 
serum calcium and phosphorus are normal The phosphatase is 
increased The sedimentation rate of the red cells is likely to be normal 
The urine calcium consent is usually increased in the early stages later 
it may be normal or diminished 

D^erential Diagnosis There is usually no difficult} in distmguish 
ing Paget’s disease Dom acromegal}, rickets and localised o^er 
growth of bone due to other causes, such as trauma or syphilis The 
X ray findings are charactenstic Secondiry carcinoma of bone may 
gi\e rise to difficulty, but the primary growth can usually be found 
and the X ray appearances differ The sedimentation of the red cells is 
mcreased m carcinoma 

Course and Complications The course is progressrte, the patient 
may lire for 20 to*30 years after the onset, gradually becoming more 
crippled, and dying from an intercurrent disease Fracture of the 
long bones compression paraplegia or osteo sarcoma may occur 
Treatment There is no specific treatment Osteotomy is not 
usually advisable Analgesic dnigs, sucli as aspirin, may be required 
for the pain In the later stages, when local bony retention of calcium 
sfliJ fjAtMpJiWfWf insBimeat dW.\sJ ssvJ ^ 

1 1 d may pre\ ent further accumulation in the bone 

Generalised Osteitis Fibrosa 

(o/ton Recklinghausen Diffuse Fibrocystie Disease of Done) 
Defimtion A disease characterised by softening of hones, formation 
of fibrous tissue and benign giant celled tumours and cy sts 
Etiology The disease is due to livpcrparathyTOidism 
Pathology The bones are depleted of calcium The giant celled 
tumours consist of csteoclaslic cells Some fibrosis occurs in the 
subperiosteum bone and bone marrow, and there is local formation 
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of new bone. A parathyroid tumour is present, usually an adenoma of 
the principal cells, Rarely there is o generalised hyperplasia of all the 
parathjToids. Calcification may occur in the kidnej-s. 

Clinical Findings. The patient is usually over the age of 20, of 
either sex, more often a woman. She complains of pains in the back, 
pelvis or limbs. Spontaneous fracture of a bone may occur. There 
is tenderness on pressure over the affected hones. The blood : The 
scrum calcium may be ns liigh os 23 mg. per '100 c.c. (normal 9 to 
11 mg.), and tlie phosphorus ns low as 1 mg. per 100 c.c. (normal 2-5 
mg.). The phosphatase is increased (normal 3 to IS units, see p. 619). 
The urine contains an excess of calcium. The calcium in the fieces is 
usually about normal. In some cases a pamtliyroid tumour may be felt, 
or it may only be discovered by an exploratory operation. X-ray 
examination shows the characteristic bony changes, diminished density 
and pale areas due to cysts. 

Differential Diagnosis, The case may be mistaken for one of 
rheumatism, arthritis or osteomalacia. With secondary malignant 
deposits in bone, the blood calcium may rise but the phosphorus then 
rises too, and the phosphatase is normal. In some cases renal symptoms 
predominate, either due to the formation of calculi or to renal insuffi- 
ciency, Frequency of micturition may suggest diabetes insipidus. The 
diagnosis is established by the X-ray and blood changes and by finding 
a parathyroid tumour, the removal of which arrests or cures the disease. 
Fragility of bones also occurs os a familial disoase associated with blue 
sclerotics and progressive deafness. The blueness of the sclerotlcs is 
due to the dark pigment of the choroid showing through the unduly 
transparent sclerotics. The deafness results from otosclerosb. The 
disease usually shows Itself in the second or third decade. 

Course and Complications. The course is usually progressive, 
unless adequately treated, death occurring from an intercurrent disease 
such as a pulmonary embolus or from exhaustion. 

Prognosis. Tins is good if the parathyroid tumour is removed 
early. In long-standing cases, no increase in the density of the bones 
may occur for several years, if at all, although the progress of the 
disease is arrested. 

Treatment. An exploratory operation should be made in the neck, 
and a parathyroid tumour searched for and removed. The tumour may 
lie in an abnormal site, behind the cesophagus, in front of the second and 
tfiirif thoracic vertebne, or in the thorax. Subsequently, the fall in the 
blood calcium is controlled 1^ givdng a diet rich m calcium and tfic 
administration of vitamin D in the form of liq. calciferol. (B.P. Add.) 
m. 20 (4,000 i.u.) t.i.d. if there ore symptoms of tetany (see p. C60). 

Focal Osteitis Fibrosa ' 

{OtUilii Fibrosa Disse7ninata) 

This is a condition resembling the general disease, but affecting only 
one or a few bones, with a definite tendency to spontaneous arrest. It 
occurs chiefly In adolescents, and them may be spontaneous fracture. 
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Pigmentation niaj occur on one side of the body, and premature 
sexual development may ha\e been noted earlier in life The blood 
calcium and plasma phosphatase are normal and the disease is not 
associated with a parathyroid tumour or w ith hyperparathyroidism 

LeontiasU Ossea 

A condition of hyperostosis of all the bones of the skull, including 
the face bones The cause is not known, but in some cases it may be 
associated mth chronic sinusitis It occurs usually about the age of 
puberty and is more common m women than in men The patient 
complains of pressure effects, such as headache, neuralgia, deafness, 
blindness and insomnia Death may not occur for 80 to 40 > ears and 
may be due to intercurrent diseases or to a convulsion 

Osteomalacia 

Definition A deficiency disease characterised by softening of bones 
with a liability to fracture 

Etiology Osteomalacia may be due to several causes 
1 Deficiency of calcium and vitamin D m the diet and absence of 
sunlight The blood calcium ts low and there is a negative calcium 
balance It appears to be an adult vanety of nckets This is the cause 
m the majonty of cases 2 A deficiency of ovanan secretion This 
type occurs m association with puberty and pregnancy, probably owing 
to an excessive loss of calcium 3 Hyjierparathyroiism In some 
cases the blood calcium is high and a pamthyroid tumour is present 
Osteomalacia is endemic m Northers India, Japan and Northern Cluna 
Alales are occasionally affected 

Pathology. The bones are brittle, owmg to lack of calcium The 
bones especially affected are those of the pelvis, spine, thorax and the 
long bones 

Climcal Findings The patient is usually a woman between the 
ages of 20 and 30, who complains of weakness and achmg in the back, 
chest or legs Deformity is usually produced, especially in the pelvis, 
which interferes wth childbirth , there may also be kyphoscoliosis, chest 
deformities, coxa vara and bending of the long bones A spontaneous 
fracture of a long bone may occur The X»rays show that tlie bones 
are rarefied 

Differential Diagnosis Osteomalacia is characterised by the bonv 
changes in the pelvis, and is to be differentiated from osteogenesis 
imperfecta, generalised osteitis fibrosa and osteitis deformans 

Course and Complications Tetany may occur as a complication 

Prognosis A complete cure can usually be effected with adequate 
treatment 

Treatment The patient should be treated as for rickets with 
cod li\er oil, Halnerol or calciferol, sunlight and a diet ricli m calcium 
and pliosphonis such as milk, eggs fish and green vegetables If the 
blood calcium is raised and there is no response to antirachitic treatment, 
an operation should be perfonned to determine vihether a parathyroid 
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tumour is present, and if found it should be removed. Ovariotomy is 
not required. 

Multiple Myelomatosis 
{KahUr’s Disease) ^ 

This disease is characterised by tire formation of reddish tumours 
in the bone marrow, ansmia and Bence-Jones’ proteose in the urine 
(see pf 442). Spontaneous fractures may occur. The tumours are 
composed of hfemopoietic cells. The patient complains of aches or 
pains in the pelvis or chest, and there may be paraplegia. Tiie blood 
shows a leuco-erythroblastic anxmia, ix., a hypochromic anjemia with 
normoblasts. The total number of leucocytes is not increased, but a 
few myelocytes and myeloblasts are present. The serum globulin is- 
usually increased, and the sedimentation rate of the red cells is rapid. 
The differential diagnosis includes Paget’s disease, Ewing’s sarcoma, 
secondary malignant deposits in bone and syphilis of the Ixjnes. The 
X-ray appearances of tlie bones, the blood count, the presence of- 
Bence-Jones’ proteose in the urine and the result of sternal puncture 
which shows plasma cells in the bone roarrovr, serve to establish the 
diagnosis. The prognosis is hopeless, but X-ray treatment to the 
bones may relieve the pains. 

Diffuse Osteosclerosis 

{Albers-Schonberg Disease. Marble-hone Disease) 

The bones become unduly rigid owing to thickening with loss of 
the marrow cavity. The ossification probably starts before birth and 
fractures are not uncommon. Tlie liver and spleen are enlarged. The 
blood may show a leuco-erythroblastic amemia. 

Osteogenesis Imperfecta 
{Fragilitas Osrium) 

A congenital disease characterised by extreme brittleness of the 
bones, multiple fractures occurring before or after birth. It is sometimes 
associated with otosclerosis and blue sclerotics. The cause is unknown. 
The serum calcium, plasma pbospliate and calcium excretion arc usually 
normal. 


Osteopsathyrosis 
(Lohstein's Disease) 

This closely resembles osteogenesis imperfecta, but the fragility of 
the bones is not noticed until childhood or later. It often runs in 
families. 


Achondroplasia 

A congenital disease, characterised by arrested development of the 
bones of the extremities, with consequent dwarfism. The head is large, 
the bridge of the nose depressed, and the hands are small with fingers of 
equal length. Lordosis is present with contraction of the pelvis. The 
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skin o\ er the body is thick, the Tolimtar) muscles are powerful and 
the mentaUty is normal. Males and females are equally affected 


Oxycephaly 

This rare congenital disease is characterised bj deformity of tlie skull 
the ^e^tex being pointed and forehead sloping, together with the 
occurrence of exophthalmos and optic atrophy It is considered to be 
due to premature union of the sagittal and coronal sutures “ Digital 
impressions ’* formed bj bon\ trabeciil'c ate seen post mortem on the 
inner aspect of the lault of the skull, which Anting life gne a heaten 
sih er appearance on X raj examination Tlie patient complams of 
lieadaches, failmg vision and possibly loss of smell Decompression is 
required to rclie\e the pressure 

Hypertrophfe Osteoarthropathy 

A condition of “ clubbing ” of the fingers (Hippocratic fingers) or 
toes often associated with enlargement of the wrists or ankles 

Etiology The cause is not known , impeded venous return 
and toxxmia may be factors It is usually found associated with 
clironic diseases of the lungs and pleura, sucii as fibroid tuberculosis, 
bronchiectasis and empyema with mediastinal tumours and congenital 
disease of the heart In some instances no cause can be found It may 
develop in a few weeks m such conditions as an empyema Unilateral 
clubbing may occur (sec p 257) 

Pathology. Clinically there are two varieties, the drum stick, with 
bulbous extremities to the fingers, associated with bronchiectasis, and 
the pxrrot bill or pufTm beak \ancty, in which tlie nails are curved from 
base to tip Tins is often met with m tuberculosis In the early stage 
the first sign is congestion of the finger tips, at the roots of the nails In • 
more ad>anced cases there is enlargement of the hands and feet and 
swelhng of the wnsts and ankles , and on intermittent hydrartlirosis 
may occur in other joints such as the knee The changes are chiefly in 
the soft tissues, and by X-rays little alteration is seen 


THE JOINTS 
Rheumatoid Arthritis 
{Atrophic Arthritis Infictiie Polyarthritis) 

Definition Inflammatory and degenerative joint clianges of 
doubtful etiology 

Etiology T^vo types are described, pnmarj or idiopathic and 
infective The cause of the primary variety is unknown The infective 
ty^pc is thought to be due to toxms of organisms especially of the 
streptococcus \indans or of the Bacterium commune (B coJi) The 
foci of infection may be at the roots of teeth in the nose throat, cranial 
sinuses, intestine or genito unnan tract It has also been suggesled 
ssmOTT'i aiBicnri *0 
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that the joint clianges-arc allergic in nature, or due to a virus. Fre^ 
disposingcauses : 1. Age: Chieflybetween20and45. 2. Sex: Females 
predominate. 3. Exposure to cold and damp: The disease is practically 
unknown in the tropics. 4. Fatigue, overwork and mental strain. 
5. Dietetic and possibly endocrine deficiencies. 

Pathology. The small joints of tJie hands arc especially affected. 
There is periarticular swelling, and in the early stages excess of fluid 
in the joints, hyperaimia, lymphocytic infiltration of the joint tissues, 
and later overgrowth of the synovial membrane with villous projections. 
Decnlcificalion of bone may be followed by destruction of cartilage, 
and later dislocation witli bony ankylosis may ensue. A rapid atrophy 
of the small muscles of the hands, and of the larger muscles, such as 
the extensors of the knee and wrist may occur when the fingers, knees 
or wrists are affected. Fibrositic changes are also common in the 
neighbouring muscles. 

CUnical Findings. It should be realised that the disease is a general 
one with local joint manifestations. There is usjially a prodromal 
period of fatigue, often accompanied by loss of weight. The patient 
then notices pain and stiffness, especially on waking in the morning, 
around a metacurpo-phalangeal or intcrphalnogeal joint. This is 
followed by increased pain an(f swelling of tlie affected joint or joints. 
The hands and feet are often cold. Later the %TTists, elbows, knees, 
ankles, cervical spine, shoulders, teiBpore-mandihular or other joints 
are affected. A periodicity of a few weeks is noticed in some coses 
between the appearances of fresh lesions. During the early stages acute 
exacerbations may occur from lime to time, characterised by a throbbing 
pain disturbing sleep. The pain begins suddenly and the patient finds 
a srnall red thickening in tlie skin at the site of the pain, usually over 
an interphalangeal joint. The patient is very much disabled if the 
wrists and hands ate affected and cannot exert any power in carrying, 
puIUiig or gripping, partly owing to pain but chiefly because of muscle 
weakness. 

On : In the early stages a spindlc'shapcd deformity 

is seen, usually of tlic proximal interphalangeal join^, with some 
swelling over the knuckles. Small fibrous nodules may be felt subcu- 
taneously on the palmar or lateral aspects of the phalanges. Subcu- 
taneous nodules may also be felt especiaUy on the dorsum of the forearm. 
Later, if adequate precautions have not been taken, much deformity 
may develop in the hands, with ulnar deviation at tlie wrist and meta- 
carpoplialangca! jomts, andin advanced cases inability to move or use the 
fingers or thumbs (see Fig. 00). The tissues around the wrists or other 
large joints, such as the ankles and elbows, may be thickened and pit on 
press^ witli limitation of movement Tliere is usually marked wasting 
of adjacent muscles as described above. The skin of the fingers becomes 
thin, smooth and glossy. In the infective type the joint lesions may be 
complicated by tenosynovitis and bursitis, especially around the 
shoulders, elbows, wists, knees and ankles. Fixation of the elbows 
and marked dcfonmty of the h«n dv may prevent tlie patient from 
feeding or attending to herself, or lesser degrees of crippledom may ^xisl. 
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that the joint changes-are alkrfpc in nature, or due to a virus. Pre^ 
disposing causes : 1. Age: Chienybctwcen20and45. 2. Sex: Females 
predominate. 8. Exposure to cold and damp: The disease is practically 
unknown in the tropics. 4. Fatigue, overwork and mental strain. 
5. Dietetic and possibly endocrine deficiencies. 

Pathology. The small joints of the hands arc especially affected. 
There is periarticular swelling, and in the early stages excess of fluid 
in the joints, hyperosraia, Ijonphocytic infiltration of the joint tissues, 
and later overgrowth of the synovial membrane with villous proj’ections. 
Decnlcification of bone may be followed by destruction of cartilage, 
and later dislocation with bony ankylosis may ensue. A rapid atrophy 
of the small muscles of the bands, and of the larger muscles, such as 
the extensors of the knee and wrist may occur when the fingers, knees 
or wrists are affected. Fibrositic changes are also common in the 
neighbouring muscles. 

Clinical Findings. It should be realised that the disease is a general 
one with local joint manifestations. Tliere is usually a prodromal 
period of fatigue, often accompanied by loss of weight. The patient 
then notices pain and stiffness, especially on waking in the morning, 
arouud a metacarpo-phalangcal or interphal.'ingeal joint. This is 
followed by increased pain and* swelling of the affected joint or joints. 
The hands and feet are often cold. Later tlic wrists, elbows, knees, 
ankles, cervical spine, shoulders, temporo.niandibular or other joints 
are affected. A periodicity of a few weeks is noticed in some cases 
between the appearances of fresh lesions. During the early stages acute 
exacerbations may occur from time to time, characterised by a throbbing 
pain disturbing sleep. The pain begins suddenly and the patient finds 
a small red thickening in the skin at the site of the pain, usually over 
an interphalangcal joint. The patient is very much disabled if the 
wrists and iinnds are affected and cannot exert any 'power in carrj'ing, 
pulling or gripping, partly owing to pain but chiefly because of muscle 
weakness. 

On Examination : In the early stages a spindle-shaped deformity 
is seen, usually of the proximal inlcrpimlangeal joints, with some 
swelling over the knuckles. Small fibrous nodules may be felt subcu- 
taneously on the palmar or lateral aspects of the phalanges. Subcu- 
taneous nodules may also be felt especially on the dorsum of the forearm. 
Later, if adequate precautions have not been taken, much deformity 
may develop in the hands, with ulnar deviation at the wrist and meta- 
carpophalangeal joints, and inadvanced cases inability to move or use the 
fingers or thumbs (see Fig. 60 ). The tissues around the wrists or other 
large joints, such as the ankles and elbows, may be thickened and pit on 
pressure with limitation of movement. There is usually marked wasting 
of adjacent muscles as described above. The skin of the fingers becomes 
thin, smooth and glossy. In the infective type the joint lesions may be 
complicated by tenosynovitis and bursitis, especially around the 
shoulders., elbows, wrists, knees and ankles. Fixation of the elbows 
and marked deformity of the hands may prevent the patient from 
feeding or attending to herself, or lesser degrees of crippledom may exist. 
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painless movement, but no force should be used, otherwise increased 
pain and swelling will result. Later, various local treatmenN may be 
ordered stich ns active and passive movements, gentle massage, radiant 
heat, parafTin wax or contrast baths. Aspirin is most valuable for the 
relief of pain and should be given rcgirkrly during the acute stages. 
By mouth such preparations as liq. iodi simplex may be given in doses 
of 1 drop in 1 Qz, of milk t.l.d. p.c., increasing the dose by 1 drop daily 
until 30 drops t.i.d. are taken, and then working down the scale again, 
for a course. Other drugs which may be used include pot. iod. gr. 3 
and guiacol carbonat- gr. 5 in a cachet, t.i.d. Dilute hydrochloric acid 
in doses of m. 40 to 00, well diluted, should be given after meals if 
achlorhydria is present. Treatment by protein shock produces improve- 
ment m some chronic cases, but it must never be used during the acute 
stages of the disease. It can be effected by intravenous injection of 
T.A.B, vaccine, beginning with 25 millions of typhoid and 12*5 millions 
of Para. A and B hacilti, and working up to 100 or 200 millions in all, at 
intervals of 5 to 7 daj-s. Usually there is a marked general reaction, 
the temperature rising to 103® F. or to 105® P. with a focal reaction in 
the joints. Opinions differ as reganb the advls-abiHty of using gold 
salts. Good results are claimed in alwut 50% of cases treated In Great 
Britain and in about 33% in Americ.a. The treatment is certainly 
dangerous and its risks should be e.xplaincd to the patient before it is 
initiated. A preparation such as Altochrysine or Solganal B is injected 
intrlmuscuiariy ot weekly inten'als, beginning \rith 0-01 G.' and 
increasing to 0-1 G., until a total of I G. has been injected. A second 
nod third course may be given after a rest period of 3 months. Severe 
and fatal reactions may occur, especially exfoliative dermatitis, agranu- 
locytosis, and purpura. At the slightest sign of a skin eruption no more 
gold should be injected. Kenal and hepatic disease and severe debility 
are contra-indications. Gold should only be given if the sedimentation 
rate of the red cells is over 25 mm. (Westergren) at one hour, the urine 
free from albumin and the white cell count normal. A complete blood 
count and urine examination should be made weekly and a sedimenta- 
tion test monthly. Gold should not be continued if tlie sedimentation 
rate is h-ss than 23 mm. (Westergren) at 1 hour. If the eosinophil 
count rises over 5% the next dose of gold should be halved. If there is 
albuminuria no further injections should be given. Unless these 
precautions can be taken gold should not he used. For the decalcifica- 
tion of bone 10 mils of calcium gluconate (B.P.v\dd.) should be injected 
intramuscularly weekly. A high calorie diet of mixed type is generally 
required, but the p.-iticnt slioiiW not be allowed to become ovenveight. 
Vitamins B, and C should !» given in the form of Benerva tab. (Anenrin. 
hydrochior. B.P. Add.) mg. a, 4 daily, and ascorbic acid tab. (B.P. Add.) 
mg, 50, 2 daily. Orlhopirilic treatment may be required to correct 
cleformitic.s in cases inadequately treated during the early stages. The 
patient sliould not be allowed to return to work until arrest lias been 
secured as judged by a normal temperature and sedimentation rate, a 
normal Ixwly weight, absence of swelling ond stiffness and comparative 
freedom from pain in tlie affected joints. 
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O&teoarthntis 

(Uyjierirophc Arthnti* Arthritis Deformans) 

Dcfimhon Degeneratn e joint lesions of doubtful etiologj 
Etiolog> Trauma and strain are exciting factors m some cases 
Predisposing causes 1 Age UsualU over 40 2 Sex Males pre 

dominate 3 "^fetabolic errors The nature of these is uncertain 
4 Obesitj 

Pathology Xhe joints most commonlj affected are the terminal 
mtcrphalangeal joints Tvhere Heberdens nodes occur, the lumbar 
vertebr® the hnees the sacro ibac joints the lovi er cen ical \ ertebra; 
the hips and shoulders There is degeneration of the articular cartilage, 
with hj'pertrophj of the surrounding cartilage and bone so that the 
articular surfaces are approximated Tlie sjTiovias are usually un 
affected Separated osteophytes may be loose m the joints Tlie 
jomt capsule is fibrosed Osteoarthntic changes ate present in nearly 
c^enone after the age of 50 but symptoms only occur m a small 
percentage of indiriduaU * 

Clinical Findings The onset is usually insidious with stiffness 
and later pain in the affected joints There is no constitutional 
disturbance except m the rare acute ty pe of disease V> hen the hip is 
affected the pam may be referred to Uie front or back of the leg (crural 
or sciatica neunigia) or to the knee 

On Examtnaiton The general nutrition is good The affected joint 
shows some boay thickening and lipping of the bony edges may be felt 
Creaking is often audible and palpable on moxement, and the range of 
mo\ement is limited. Some muscular wasting may occur above or 
below the jomt and m cases m which the hip joint is affected the patient 
may walk on his toes with tilting of the pehos and scohosis ti some 
instances the disease has an acute onset closely rescmbhng that of acute 
rheumatic fe>er The sedimentation rate of the red ccUs is rarely 
increased The B H is below normal m about 30% of cases Radio 
graphic examination reseals cyst like structures m the liones on the 
joint surface which result m erosion of the joint cartilage with secon 
dary osteophytic outgrowths 

Course and Complications Several joints may be affected and one 
or more of them may be completely immobilised The smaller joints of 
the fingers may be mvolved, especially in zmddle-aged women with 
development of Heberden s nodes at the proximal ends of the distal 
phalanges At the cUmactenc osteoarthritis may occur in the knees 
associated with obesity 

Differential Diagnosis This is as for rheumatoid artliritis (see 
p 61 1) Limitation of external rotation and abduction of the hip joint 
distinguishes a case of osteoarthritis of the hip from sciatica Acute 
osteoarthritis can usually be distinguished from acute rheumatic fever 
by the failure of response to-sahi^Iates 

Prognosis This is unfavourable as regards recovery, but the 
disease does not progress to a stage of complete cnppledom 

Treatment A causatne septic focus is rarely found "Massage 



614 


the locomotor system 


and radiant heat increase the vascularity of tlic structures around the 
Joint and help to relieve pain. The joint should be rested ns much as 
possible, the patient lying down if the knees or hips are affected for at 
least an hour daily. No strain should be put on the affected joints, but 
they should be put through their full range of movement two or tliree 
times a day. Exercises which produce discomfort lasting for more than 
2 hours are excessive. If the patient is obese, and the knees and hips 
are involved, dietetic restrictions should be imposed. Vitamin Bj 
administration as for the rheumatoid arthritis (see p. 012) appears 
beneficial in some cases. Thyroldeum gr. ^ to 1 t.d.s. is of value in 
cases associated with the eli/naetcric or thyroid deficiency. Gold salts 
are of no value. Physical treatment such as infra-red rays, diathermy- 
and paraffin wax batiis, may be beneficial by increasing tlie blood 
supply. In addition, if on/y one joint such as the hip is invoh'cd, 
operative measures may be considered, such as moving the joint 
under an aniesthetic, osteotomy of the femur to correct deformity, 
removal of foreign bodies from the joints, excision of tlie bony out- 
growths which are preventing movement (cheilectomy), arthroplasty 
and arthrodesis. Surgical appliances such as Thomas’ walking caliper, 
will take the weight of the body from the pelvis off the hip. 

Rheumatoid Spondyb'tis 

{AlTopliic Spondylitis. SpondytUh Anki/lopoicUca. Von Becliteretcs* 

Disease. Struinpell^Marie Disease. Spondylose Rhizom^lique) 

Definition. A rheumatoid type of arthritis affecting the spine. 

Etiology. This is uncertain, but it is usually considered to be the 
same as for rheumatoid arthritis. Predisposing causes: 3. Age: 
20 to 30 years. 2. Sex : Males predominate. 

Pathology. There is simovitis of the posterior intervertebral joints, 
with osteoporosis of the vertebml bodies. The sacro-iliac and costo- 
vertebral joints are often affected. Calcification occurs in the ligaments 
of the spine, and in the latcrol borders of the intervertebral discs. The 
spine thus becomes rigid (bamboo spine). 

Clinical Findings. The onset is usually insidious with pain and 
stiffness in the back, especially on waking in the morning. Root pains 
may occxir in the arms or 1^, or prdJe pains around the chest or abdo- 
men. In a few cases there is an acute onset with fever. On Examina- 
tion : There is rigidity of the back (poker back), tlie spine may be cur^'ed 
witJi kypliosis in the upper thoracic, region. In the early stages there is 
considerable spasm of the erector spin.'C muscles. Flaccid paresis of the 
legs may occur from root pressure, with paresthesia, or cord compression 
may give rise to spastic paralyses. TJiere may be acute pain on percus- 
sion over the lateral spinous processes. Later the patient may be 
unable to stand upright, to turn without moving the whole hody, or 
to take a deep lireath. The sedimentation rate of the red cells is 
increased. X-ray examination shows decalcification of the bodies of 
the vertebra?, the joint spaces are narrowed or blurred and the spinal 
ligaments calcified. 
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Differential Diagnosis The diagnosis is established by the X ray 
examination of the spine If there are no bony changes the stiffness is 
usuallj due to fibrositis of which chronic gonorrheea maj be the cause 
A spinal tumour or syphilitic meningitis ma} cause similar symptoms, 
but there are no bony changes 

Course and Complications The course is usuallj slowly progressn e 
Respiratory complications such as bronchitis render tlie outlook more 
unfavourable Rheumatoid arthritis may occur in other parts of the 
body 

Treatment The general treatment resembles that advised for 
rheumatoid nrtliritis A spinal brace should be worn to relieve the strain 
on the back X ray treatment is particularly valuable in the early 
stages for rehef of pain increasing mobilitj and preventing deformitj 

Ostcoarthiitic Spondylitis 
{Iltjpertrophtc SpondifUlis) 

Pathology Degeneratne changes occur m the spine similar to 
those described under pstcoarthntis (see p Cl 3) 

Clinical Pindings Although osleoarthntic changes are present m 
the spmc m the majontj of people over the age of 50 they rarely give 
rise to sjTnptoms The chief symptoms are root pains some ngiditv of 
the spine and muscular atrophy ^^^len the cerv ical spine is involved 
there may be pam m the shoulders neck and arms with limited spinal 
movement 

Treatment This includes rest to the spmc heat, massage and in 
some coses a spinal support 


Stiff's Disease 

Definlhon A s nrietv of rheumatoid arthritis occurring in children, 
and clnracterisetl bv swelling of joints enlargement of the spleen and 
lymph glands with pj^rcxia A similar condition may affect adults, 
when it IS knoim ns Feltv s syndrome 

Clinical Findings The disease usually begins before the second 
dentition The parents notice swelling m the joints usually in the 
hands 1 necs or wTists and the child complains of pam and stiffness in 
them 

On Fraimnalion The joints show penarlicular swellmg the finger 
joints may be spindle shaped and movement of the joints is painful 
and limited The wrists knees and cervieal vertebne may also be 
nffccteil Enlarged glands may be felt generally distnbuted and tlic 
spleen may be palpable Tlic muscles near the affected joints atrophy 
the child IS pale sweats and runs an urcgular temperature of about 

100* r 

Course and Complications In the majority of cases tlic disease 
pursues an irregular course with remissions and exacerbations and 
proceeds to n fatal issue from some mtercurrent disease Internal 
adherent pericardium may occur 

Prognosis This is grav c, but rcco> cry has been recorded 


010 ' 


TJIE LOCOMOTOR SYSTEM 


Treatment. Tlje patient must be kept in bed during the active 
stages of the disease. If the tousUs arc infected they should be removed. 
The general condition of the child should be improved by the adminis- 
tration of cod-Uver oil, m. 80,t.d.s., and of tonics such as liq. atsenicalis, 
m. 1 to 2 t.d.s. p.c. Gold salts should not be given. Some encouraging 
results Iiave been obtained by autohicmotherapy, injecting 5 mils of 
the patient’s blood, removed from a vein, into the gluteal muscles 
everj' week. Sulphathiazole (M. & B. 760) has also been recommended in 
doses proportionate to the age of the patient. 

Specific Infective or Toxic Arthritis 
The inflammation of joints is here due to infection with known 
organisms, or occurs as a complication of infective diseases. This group 
includes pneumococcal, tuberculous, gonococcal, staphylococcal and 
streptococcal arthritis, acute rhctunatic fever and arthritis associated 
with sj-philis, dysentery (bacillary), Malta fever, dengue, typhoid fever, ’ 
ccrcbro-spinal fever, scarlet fever, measles and mumps. 

Other varieties of arthritis are as follows : Metabolic, as in gout - 
(see p. 038), llajmorrliagic, as in purpura and temophilia (see p. 521). 
Nervous, as in Charcot’s joints (sec p. OOO), or in syringomyelia 
(see p. 415). Anaphylactic, as in serum disease (sec p. 541). Associated 
with deficiency diseases, as rickets or scurvy (see pp. 019, 621). 
Traumatic and intermittent hydrarthrosis. Here periodica] swelling 
occurs in joints, especially the knees and wrists. There is considerable 
weakness, but htile pam. The swcUing usually subsides in 2 to 8 weeks. 

It is possibly allied to angio-ncurotic ^ema. 

Treatment consists in rest and firm bandages. 



CHAPTER X 

DISORDERS OF AIETABOLISM 
DCnCIENCy DISEASES 

Introductory Certain disorders are belies cd to be due to a deficiency 
or absence of a \itamin from the food They are Xerophthalmia, 
night blindness, richets, habitual and threatened abortion, certain 
mjopathies, beriberi, rosacea keratitis, pellagra, scurvj, bleedmg 
associated with jaundice, and neonatal Ji'emorrhage Vitamins, or 
acccssorj food factors, are substances present in food whicli are 
essential for growth or health Only romute quantities are necessarj, 
Thej fall into two groups according to their solubibty m fats or 
water The following are described Vtiamtn A (G^o^rth Vitamm, 
anti infective, anti xerophthalmic) This is derived from green leaves, 
where it is probably sjnthesised with the aid of hght It can also 
be formed apart from the action of light It is present in ammal 
fats, in milk, butter, cod h\er and halibut bver oil, etc as the result 
of food eaten b} the animal It is found m traces only m vegetable 
oils Carotene which is present m vegetables is its precursor, 

or the pro-Titamm Some authorities consider that carotene is con 
verted into vitamin A m the liver and stored there The vitimm A 
content of milk is lowest m Januaiy and highest m June ^ itamin A 
(CtiHjjO) IS destroyed by sunlight, or by beatmg m air It gives a 
blue colour with arsenic or antimonj tnchlonde The “ blue umt " or 
Carr Price umt is based on this colour change The international umt 
is 0 Cyof^ carotene An adult requires 2,000 i u , and a child S 000 1 u 
dad) A teaspoonful of cod liver oil contains 6 400 i u and a drop of 
halibut hv er oil 3,200 i u Absence of this vitamm from the food of 
voung animals arrests their growth , the effect produced in adult 
animals and possibly in men by deficicnej of this v itamin m the food 
IS to mcrease the habihty to infections especially verophtlialmia and 
puerperal sepsis Is ight blindness also results from vitamin A deficiency . 
Excess of the \ itamm is harmless 

Vitamin D (Anti>rachitic Vitamin) This is present in animal fats 
such as cod hver and halibut bver oil, but butter is poor m it It is 
present in vegetable oils It is not destroyed by heat and probably 
not by sunlight, and it does not give a blue colour with arseme chlonde 
It can be synthesised from ergosterol, an impurity of cholesterol, by 
ultra violet rays Ergosterolisregardedas thepro-vitamin D Calciferol 
(vitamm D<i) prepared from ergosterol, possesses a very high anti 
rachitic activity ,ie, 40,000 i u per mg , and is closely related to the 
natumUy occurring \ itamm D The international unit of vitamm D is 
equivalent to 1/10 000 mg of irradiated ergosterol An adult requires 
150 j ii , and an infant 1 500 i w dafly A teaspoonful of cod liver oil 
contains 480 i u , and a drop of halibut bver oil 48 i u \ itamm D is 



CIO' 


THE LOCOMOTOR SYSTEM 


Treatment. T2je patient mtist be kept in bed during the active 
stages of the disease. If the ton^s are infected they should be removed. 
The general condition of the ebiW should be improved by the adminis- 
tration of cod-liver oil, m. 80, t.d.s., and of tonics such as liq. arsenicalis, 
m. 1 to 2 t.d.s. p.c, Gold salts should not be given. Some encouraging 
results have been obtained by autohannothcrapy, injecting 5 mils of 
the patient’s blood, remo^'ed fwwn a vein, into the gluteal muscles 
every week. Sulphathiazole (M. & B. 7C0) has also been recommended in 
doses proportionate to the age of the patient. 

Specific Infective or Toxic Arthritis 
The inflammation of joints is here due to infection with known 
organisms, or occurs as a complication of infective diseases. TJiis group 
includes pneumococcal, tuberculous, gonococcal, staphylococcal and 
streptococcal arthritis, acute rheumatic fever and arthritis associated 
with syphilis, dysentery (bacillary), Malta fever, dengue, typhoid fever, ‘ 
cerebro-spinal fever, scarlet fever, measles and mumps. 

Other varieties of arthritis are as follows : Metabolic, as In gout • 
(see p. 638). Ilacmorrhagic, as in purpura and hSemophiHa (see p. 621). 
Nervous, as in Charcot’s joints (see p, 800), or in syringomyelia 
(see p. 415). Anaphylactic, as in serum disease (see p. 541). Associated 
with deficiency diseases, as rickets or scurvy (see pp. 010, 021), 
Traumatic and intermittent hydrarthrosis. Here periodical swelling 
occurs in joints, especially the Imees and Avrists. There is considerable 
weakness, but little pain. The swdling usually subsides in 2 to 8 weeks. 
It is possibly allied to angio-neurotic mdema. 

Treatment consists in rest and firm bandages. 



CHAPTER X 

DISORDERS OF METABOLISM 
DEFICIENCY DISEASES 

Introductory Certam disorders ore belie\ ed to be due to a deficiency 
or absence of a \ itamm from tlie food They are Xcrophtlialmm, 
night blindness, rickets, habitual and threatened abortion, certain 
myopathies, beriberi, rosacea keratitis, pellagra, scurvy, bleeding 
associated witli jaundice, and neonatal hicmorrhagc ’^'’itamins, or 
accessory food factors, are substances present in food nhich are 
essential for growth or health Only minute quantities are necessary. 
They fall into two groups according to their soJubibty in fats or 
water The following arc described Vilamin A {Growth Vitanun, 
anti infective, anti xerophthalmic) This is derived from green leaves, 
where it is probably synthesised with the aid of light It can also 
be formed opart from the action of light It is present m animal 
fats, in milk, butter, cod liver and halibut hver oil, etc , as the result 
of food eaten by the animal It is found m traces only m vegetable 
oils Carotene (C^jIIm) wluch is present in vegetables, is its precursor, 
or the pro*vitarnin Some authonties consider that carotene is con- 
verted into vitamin A m the hver and stored there The vitamin A 
content of milk is lowest in January* and highest m June Vitamin A 
(CitnijO} IS destroyed by sunlight, or by heating in air It gives a 
blue colour with arsenic or antimony tnchlonde The “ blue unit " or 
Carr Price unit is based on this colour change The international unit 
jsO Oy of ,3 carotene An adult requires 2,000 j u , and a child H 000 1 u 
dailv A teaspoonful of cod In cr oil contains 0,400 1 u and a drop of 
halibut liver oil 3,200 t u Absence of this vitamin from the food of 
y oung animals arrests their growth , the cfTcct produced in adult 
animals and possibly m men by deficiency of this v itamin in the food 
is to increase the liability to infections especially \erophthaImia and 
puerperal sepsis Night blindness also results from v itamin A deficiency. 
Excess of the v itamm is harmless 

Vitamin D {Anti rachitic Vitamin) This is present in animal fats 
such ns cod-lucr and hahbut-liver oil, but butter is poor m it It is 
present in vegetable oils It w not destroyed by heat and probably 
not by sunlight, and it does not give o blue colour with arsenic chloride. 

It can be synthesised from crgovterol, an impunty of cholesterol, by 
ultra V lolct ray s Ergosterol is regarded as the pro-vitamm D Calciferol 
(vitamin D.), prepared from ergosterol, possesses a very high anti- 
rachitic activity, 1 e 40 000 iii per mg, and is closely related to the 
naturally occurring vitamin D TIiC intcmalionnl unit of v itamm D is 
equivalent to 1/10,000 mg of irradiated ergosterol An odult requires 
ISOiu, and an infant 1,500 III daily A teaspoonful of cod liv cr oil 
contains 4S0 i u , and a drop of halibut liver oil 48 i n. \ itamm D w 
sir 
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believed to be synthesized in man by the action of sunlight on crgosterol 
present in the subcutaneous fat. It is also probably synthesised in fish 
apart fronr the action of light and is not derived from their food. 
Absence of this vitamin from' the food of pupj^ies is followcrl by rickets. 
In human beings deficiency of this vitamin may cause rickets pr dental 
caries, and oz’erdosage results in irritability, nnore.via, diarrhee.!, cxcas 
of calcium in the bones and deposition of calcium in the kidneys. 

Fifnmin E. (Fertility or anti-sterility Vitamin.) This fat-soluble 
vitamin is present in olive oil, wheat cmbiyo and green leaves. Wheat- 
germ oil is its most potent source. Chemically it is a mixture of a- and 
^-tocopherol. Ciinically, good results have been obtained in some 
cases of habitual and tlireatened abortion by the administration of 
svheat-germ oil extract, m. 3 capsules, 1 daily for 3 to 6 montlis before 
the onset of labour. Synthetic a-tocopherol has also been used in the 
treatment of certain myopatliios. It is essential for reproduction in 
rats. 

Tfte Viiamin D Complex. This vitamin has been divided into fit 
least four factors. It occurs in seeds, eggs, the germ and bran of cereals 
including the husk of rice, and In yeast, meat, fish, milk, etc. Its 
presence in bread varies with the amount of wheat-germ used. 

rTYamiH This water-soluble vitamin has been isolated in pure 
form and also synthesised. The hydrochloride is known as ancurine 
or thiamine. An adult requires about 700 i.u. daily, and 3 mg* of 
synthetic vitamin 13^ hydrochloride ate equivalent to 1,000 i.u. Defi- 
ciency leads to beri-beti and possibly to certain t>’pes of peripheral 
neuritis in man and to polyneuritis in pigeons. It is beliei*ed that 
minor degrees of deficiency will cause in animals and man anorexia, 
constipation, digestive disturbances and liability to intestinal intoxica- 
tion. Pink disease in children may be due to lock of vitamin D^. 

Vitamin Bj. This contains riboflavin (lactofiavin), and nicotinic . 
acid. lUboJlaion or Lactofiavin. Lack nt this vitamin may be respon- 
sible for the glossitis and angular stomatitis met with in pellagra. 
Posacea keratitis also responds to its administration. 

Lficotinic and (Vitamin P.P. or pellagra-preventing). .In addition 
to its use in the pre\-ention and treatment of pellagra (see p. 625) it is 
possible that Vincent’s angina is a pre-pdiagrous condition (see p. S). 

Viiamin Bg (Adermin). Tliis is the anti-dennatitis factor in rats. 
Some cases of psciido-hypcrtropluc muscular dystrophy in man have 
been improved by its administration. 

I ilamin C (Anti-scorbutic Vitamin). The following are particularly 
good sources of vitamin C ; — Hips, haws, blackcurrants and Brussels 
sprouts. Sprouts should be cooked by cutting them up and dropping 
them into boiling water, taking care the water does not go “ off the boil.” 
Tlie vitamin is not then likely to he dcstroj'cd by oxidases during 
cooking. It is now bcbeverl that ascorbic acid is tlie vitamin. It is 
destroyed by heat in the presence of air if the reaction is alkaline. It 
can be prepared in bulk from certain peppers of the genus capsicum. 

It is generally absent from tinned fruit, but it is present in fruit canned 
anaerobically, as heat does not destroy it in the absence of oxygen. 
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Adults require 50 to 100 mg of ascorbic acid (1,000 to 2,000 i u ), and 
infants 15 to 50 mg of ascorbic acid daily Its deficiency causes scurvy 
m infants and in adults and possibly faulty enamel formation in teeth 

Vttarmn K Tins is nidel> distributed amongst plants and a synthe- 
tic substance, 2methjll 4 na^thoqumone, is available for clinical 
use as Kapilon and Prokayvit Klotogen is an oily concentrate of the 
naturally occurring vitamin It is valuable in checking luemorrhage 
associated with jaundice and neonatal hiemorrhage {see pp 86, 523) 
There is deficient absorption of vitamin K when bile is absent from the 
intestine 

T i/nmiK P Tins is present in Ilungarnn red pepper, lemon juice 
and orange peel It is available for climcal use as Hespendin in the 
treatment of certain cases of petechial hxmorrhage 


Rickets 

Definibon A general metabolic disorder of mfants, with charac- 
teristic changes m the bones, especiallj near the epiphjses 

Etiology Rickets maj be caused by 1 Errors of diet, especially 
defieiencj of vitamin D (see p 617) in the mUk Eveess of cereals 
p-oduccs an antagonistic effect on vitamin D 2 Absence of sunlight 
The ultra violet rays arc antirachitic and perhaps effect a sjnthesis of 
the V itamin D (see p 616) They do not pass through ordmarj glass 
3 Defective hjgiene and confinement Predisposing causes 1 Age 
fitolSmonths 2 Season Wioterondspring 0 Chmate and locality 
In the temporate zones, and m large cities 4 Absence of breast feeding 
Rickets however, often does dev clop in a breast fed baby 5 Prolonged 
breastfeeding iVfterljear 6 Rapid growth 

Pathology T/ie Bones The calcium phosphate content is low, 
about 21% mstead of the norma! 63% and, owing to lack of calcium, 
the bones bend Changes are seen in the long bones, near the epiphj ses , 
the end of the bone is enlarged and the epiphyseal hne is widened 
bej ond the normal 2 mm and unev en, owmg to irregular and excessiv e 
proliferation of the cartilage cells Normal ossification does not ensue, 
and the marrow is unduly vascular The deficiency of calcium and 
phosphorus in the bone is probably due to failure of absorpbon from the 
mtestme The blood phosphorus and calcium are usually low in acbve 
nckets, such as Ca. 0 and P 2 mg per 100 cc (normal figures Ca 10 
and P 5 mg per 100 c c ) It is beheved that calcium phosphate is 
normally deposited m growing bone owing to the action of an enzj me, 
phosphatase, formed m bone Phosphatase also occurs m the intestinal 
mucous membrane, in the kidneys and in the blood The normal 
plasma phosplmtasc figure is 3 to IS umts (King and Armstrong method) 

In tickets the plasma phosphatase is increased dunng the active stages 
of the disease The liver may be enlarged and fatty and the spleen 
fibrous As the condition improves the calcium and phospliorus contents 
of the blood rise and the phosphatase content falls 

Findings The patient is usually an infant, aged about a 
year , a hiitory of improper feeding may or ma\ not be obtauied , the 
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symptoms are generally noted in the winter or spring ; they include 
irritability, restlessness and sweating on the head at night ; the cliild 
may also suffer Ironi tHarrhaa, bronchitis, con^njlsions, tetany or 
laryngismus stridulus ; in many cases he is not brought for treatment 
until the disease is more advanced and advice is sought on account of 
delay in walking, in speaking or in dentition, or for curving of the 
limhs. 

On Examinaiion : The child is ustially pale but well covered. 
The earliest sign of rickets is craniotabes, which can be detected in a 
premature baby at the age of I to 3 montlis. Softened areas of bone 
are felt, especially behind the ears. A month or so later enlargement 
of the lower end of the radius, ulna and femur and of the upper end of 
the tibia may be not«l, with beading of the costo-chondral junction. 
A transverse depression running round the front of the lower part of the 
chest, called Harrison’s sulcus, is seen at the level of the diaphrogmalic 
attachment. 

Prominence of the sternum naay cause a pigeon chest appearance. 
Bossing of the skull is due to prominence of the frontal and parietal 
eminences {hot'Cross bun appearance) ; there is delay in closure of the 
anterior fontanelle (normally closed in IS montlis). The legs, arms or 
spine may be curved, and the pelvis flat ; green stick fractures may occur 
in the extremities. The muscles are weak and the ligaments often lax. 
The liver and spleen arc palpable, due either to displacement secondary 
to chest deformity or to enlargement. Tlie abdomen is distended. > 
llhanchi may be heard in tbe lungs. The blood usually shows ansmia, 
and the phosphorus and calcium are low and the phosphatase is 
raised as mentioned above. X*ray examination : The earliest bone 
changes are tbe disappearance of the sharp margin of the metaphysis 
at the lower end of the radius, ulna or femur, later the diaphyseal end 
becomes cupped and the epiphyseal line is widened. 

Varieties ; Adolescent llickets (Racliitls Tarda) ; rickety mani- 
festations appear at puberty, affecting only the long bones. Tbe disease 
is associated with conditions of great privation. Adult rickets is 
exemphfied by osteomalacia. 

Differential Diagnosis. Congenital syphilis may be suggested by 
the appearance of the skull, and the curving of the bones ; the 
Wassermann reaction of the blood differentiates. TJie enlarged head 
must be disUnguUbed from tliat due to hydrocephalus, tbe curved spine 
from that produced by caries, and tbe muscular weakness from that 
caused by poliomyelitis or scurvy. 

Course and Complications. The course depends largely on the 
treatment ; if untreated there is a tendency to cure after the second 
year of life, but bony deformities persist. Complications include ; 
Bronchitis, bronchopneumonia, laryngismus stridulus and possibly 
tetany. Permanent deformities may result if treatment is delayed or 
inadequate, with dwarfism and difficulty in childbirth. 

Prognosb. This is very good, provided the rickets is diagnosed 
before an advanced stage is reached and that it is treated efficiently. 
Death may occur from convulsions or from laryngismus stridulus. 
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Rickets increases the gravity of measles and bronchopneumonia in 
infants 

Treatment Prophylactic Expccthnt motliers should have a 
correctly balanced dietary E\erj babj at tlie age of tliree weeks 
should be gi\en vitamm D, JSO i u dadj, such ns cod liier oil m 20 
tds or halibut In er oil 4 drops tds Premature babies require 
double the amount The dose shouldbegradually increased to l,500i u 
dai)} , and thus mamtaincd for scseral years Raiv jolk of egg is also a 
good pre^entne One half may be gnen dmlj for the first 2 months, 
and the whole j oik daily after this The babj should be out of doors 
e\ cry daj , and the arms and legs exposed to the sun In wnntcr, if the 
babj cannot take cod hver oil he should ba^e general ultra violet light 
radiation ever) other day One nnd a half pints of milk should be given 
dailj during the second year of life * 

Ciiraiire The child should be taken off his feet during the acute 
stage and treated with 5 000 i ii of \ itamin D dailj ( = ra 025 of cod 
Iner oil or 104 drops of halibut b\cr oil) Concentrated preparations 
of irradiated ergostcrol are available such as Haln crol, and calciferol 
Halnerol (halibut Uver oil with added \itnnun D) contains 250 times 
ns much vitamm D as does cod Incr oil Calciferol is put up ns hq 
calciferol (BP Add) mS = 1,000 »« Ultra \iolct light, or 
irradiated milk 12 to 18 oz daily with an equal amount of unirmdiatcd 
milk for a child of 2 to 5 is helpful in some cases Oicrdosage (hyper 
vitaminosis) must be aioided, os tlic bones mav become prcmaturelj 
ossified and calcium be deposited in the kidncjs If there is marked 
defomutj of the limbs sphntsmay bcrequircd , this also keeps the child 
off his feet The limbs should be massaged \ tays show evidence of 
healing first at the end of the ulna, radius or femur, as a new calcification 
zone between the epipbs-sis and diaphssis Diet Excess of starchy 
foods must be avoided The diet should consist of milk IJ pints, rusks 
made from wholemeal broad, yolk of an egg orange juicc and n little 
porridge, gnivy , greens and steamed fish 


Infantile Scurvy 
{ParJire'f Disease) 

Defimtion A disease chamctcrised by hremorrhnges into the skin* 
mucous membranes and under the periosteum without characteristic 
blooil changes 

Etiology Infantile scurv’V is due to a deficiencj of vitamin C 
m the diet (see p It is a disease of infancy, manifesting itself 

between the ages of 8 and 12 months It dev clops m infants fed on 
boilotl pastcuri'>ed dried or condensed milk who have not been supplied 
with the V itamtn as should be done by giving fruit juice 

Pathology There is increased cnpdlary permeabiht} At autopsy 
htemorrhages may be found under the periosteum especiallj of the 
long bones ibc cpipbjses may be separated or the l^ncs fractured 
There is mlubition of Uie growth of osteoblastic bone, and the cartilage 



C22 


DISORDERS OF ilET^BOLlSM 


is less vascular than no«nal. There may also be infarcts in the lungs 
and hfcmorrhages into the intestines or kidneys. 

Incubation Period. The disease manifests itself after deprivation 
of the vitamin for C to 8 months. 

Clinical Findings. The onset is usually gradual, and the baby may 
be brought to a doctor on account of screaming tvhen the limbs are 
touched, or because he does not move an arm or leg, or for pallor, 
bruising on the face near the orbit, prominence of an eye, or bleeding 
from the gums, bowel or urinary tract. A liistory of improper feeding 
IS usually obtainable. 

OnExaminolion; The infant may be pale, wasted and fretful, crying 
w’hen touched. Bruising may be seen on the face or body, or petechiie 
on the palate. Hsmorrliages are only seen from the gums la the 
neighbourhood of erupted teeth. An arm or leg may appear paralysed, 
the child not moving the limb oxring to pain. A tender swelling 
may be felt deep to the muscles, often towards the lower end of the 
femur. There may be cedema of the face or limbs, and the urine 
may contain blood or a trace of albumin. There may be proptosis of 
an eye, due to retro-orbital hamorrhage. The temperature is usually 
a little raised, about 100® F. and the pulse fre<3uent. The blood r 
Tins shows an ancemia, but the platelet count, bleeding time, and 
coagulability are normal. The plasma phosphatase (see p. 010) is 
low. X-roy examination may reveal a subperiosteal swelling, separated 
epiphysis or fracture. Froenkel’s “white line” is a dense transverse 
sliadow at the junction of the epiphysis and diaphysis. 

Differentia] Diagnosis. The following conditions should be con- 
sidered : — Ihirpura or leukiemla : The gums are not affected in purpura 
and tliere is nodietetic error. In leukecmia the blood count is diagnostic. 
Osteo-myelilis and poliomyelitis : The presence of liamorrhages are 
characteristic of scurvy { the X-ray appearances also help to differen- 
tiate osteo-myehtis ; there is no r^ paralysis present, and the deep 
reflexes are unaltered. Acute rheumatism does not occur below the 
age of 2 years. Syphilitic epiphysitis is usually seen under the ngc 
of S months. Trauma may be suggested by the bruising, or a 
retro-orbital growth if there is proptosis. 

Course and Complications. Adequate treatment rapidly checks the 
course of the disease. Complications include z — Bronchopneumonia, 
otitis media, furunculosis, nasal diphtheria and diarrheea. Rickets 
may also be present (scurvy rickets). 

Prognosis. The infant should be cured in a week with proper 
treatment. 

Treatment. VTophylaeiie, Vitamin C must be supplied from birth, 
in the form of orange, blackcurrant, or rose hip juice, sweetened and 
diluted with water. The protective daily dose for an infant is ascorbic i 
acid mg. 15 to 50. 60 ing. of ascorbic acid is contained in 3 oz. 
of fresh orange juice, 1 oz. of blackcurrant juice, or J oz. of rose 
hip juice. 

Curalhe. Orange, blackcurrant or rose hip juice should be given 
daily as above, and in addition ascorbic acid tab. ing. 50, should be 
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given 1 1 d T^Tiile the limb is painful the baby should be disturbed as 
little as possible and the lirab supported on a splint 

Adult Saurvy 

Etiology James Lmd, in officer of tlie British Navy, showed m 
1753 tint scurvy is not an occupational nor an infective disorder, but 
IS due to the lack of certain fooilstufis He introduced lemon juice 
into the seamen’s ration Scim'j ravi^ed Pans during the siege m 
1870 and was met with m Ilussin, Rumama and Mesopotamia during 
the 1914-18 war 

The juice of sweet limes or lemons from the Mediterranean is pre 
ventive, but the sour hmes from the West Indies have not tlus propertj 
Seeds such as barley, peas, beans, or lentils acquire antiscorbutic 
powers if soaked m water for 24 hours, and kept moist for 8 days They 
then germinate, and the sprouts are antiscorbutic Soda, used m cooking 
green vegetables to preserve their colour, destroys their antiscorbutic 
properties 

Clmtcal Fmdxngs The sufferer complains of general weakness, 
shortness of breath and vague limb pains Iliemorrhages are then 
noted from the gums or nose, and there may be niglit blindness 

On Ezamviaiion The patient is sallow, the gums maj form fun 
gating masses obscuring the teeth which become loose, the breath is 
foul tender lumps due to hemorrhages may be felt m the skeletal 
muscles, and hemorrhages arc seen in the skin Ascorbic acid is 
usually absent from the urine 

Treatment This consists m supplying antiscorbutic substances, 
as described above, or by the subcutaneous injection of ascorbic acid 
mg 100 to 300 1 1 d Hydrogen peroxide should be applied to the gvuns 

Ben*beri 

(Poli/natrtits Endemica) 

Definition A deficiency disease characterised by polyneuritis, 
cardiac symptoms and ccdcmi 

Etiology Ben ben is due to deficiency of Mtamin Bj (see p CIS) 
in the diet Tins deficiency may result in the production of a metabolic 
toxin The disease occurs in countries where the chief article of food 
is polished nee deprived of the pericarp which contains the vitamin 
It is thus endemic m the Malay States, Japan and the East Indies 
It may also occur on sailing ships if the diet is deficient in 

\itamJuBi 

Pathology At autopsy the heart weighs more than normal , there 
IS enlargement chiefiy of the nght venlncle Serous effusions occur m 
the pericardium and plcunc The hver and spleen are congested and 
the lungs cedematous The mucous membrane of the stomach and 
duodenum may be congested The nervous system There may be 
degeneration of anterior horn cells in the cord and of posterior ganglion 
cells In the peripheral nerves the myelin sheath degenerates and the 
axis cy Imder may rupture , the sympathetic fibres may also degenerate. 
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nnd vagus and phrenic neuritis may occur. The heart failure is possibly 
due to water reteatfon in the cardiac muscle, rather tlian to ragal 
neuritis. 

Incubation Period. Symptoms usually appear after deprivation of 
vitamin for 8 months. 

Clinical Findings. There are two main types of the disease, “ dry ” 
and “ wet.” The patient is usually a young adult, but infants of 
mothers suffering from beri-beri may show symptoms of the disease. 
The patient complains of weakness, numbness or tingling in the legs, 
dyspnoea oji exertion, palpitations, tender spots in the calves and 
swelling of the legs. 

On Examinalion : In th;f ** dry ” type signs of peripheral neuritis 
are found, such as weakness and wasting of the leg muscles, areas of 
cutaneous anresthesia or hypencsthesia, depression or loss of the deep 
reflexes, and the reaction of degeneration is obtained. Localised tender 
swellings may be present in the calf (probably due to water retention in 
the muscles). The skin is dry. In the “ wet ” variety, oedema is present 
in tlie legs and free fluid may be found in the abdomen, pleura or 
pericardium. The heart is enlarged chiefly to the right, the apex beat 
becomes diffuse and fluttering, the rhythm remains regular, and the 
pulse is soft and unduly frequent. The electrocardiogram shows no 
abnormality beyond right axis deviation. The ceiwical veins are 
engorged and the liver may enlarge and pulsate. GMema of the Jung* 
is a terminal event. In a<lditlon neuritis may be present. The tern* 
perature usually remains normal. An acute variety is described in 
which the patreat dies in a day or so from heart failure, lludimentary 
forms also occur, with recurrent pain or weakness in the legs. 

Differential Diagnosis. The occurrence of cedema and peripheral 
neuritis with heart symptoms, in a locality in which beri-beri is endemic, 
is diagnostic. Peripheral neuritis due to other causes must be excluded 
in the “diy” variety and a careful enijuiry made into the diet. 
Yitnniin Bj deficiency in the diet can be detected by estimation of its 
excretion in the urine. 

Course and Complications. Tlie course is usually progressive 
unless the dietetic error is corrected. 

Prognosis. Death may occursuddenly from heart failure. Recovery 
is tlie rule with adequate treatment. 

Treatment. Prophylaeltc. An ordinary mixed diet is all that is 
requisite ; in rice-eating countries, some of the husk of the rice should 
be left after milling. Yeast or Marniite contains the ritamin and can 
be eaten when fresh food is scarce, or white flour used in the making of 
bread may be fortified with s^-nthetic vitamin B,. 

Ctirofuc. The vitamin B^ can be supplied in the form of yeast, 
Jlarmite, rice bran, cereal bran, wholemeal bread and milk. As there 
may be faulty absorption, 5 to 50 mg. of vitnrai/i D, may he bijcctoii 
intramuscularly daily for twelve doses in the form of Benerva (ancurin. 
hydroclilor. B.P.Add.). During the acute stages the patient must be 
kept in bed ; if there is venous engorgement relief is obtained by 
bleeding. JIassnge should be given to the extremities. 
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Pellagra 

Definition A disease characterised by dermatitis, gastro intestinal 
and nervous disturbances 

Etiology. Pellagra is believed to be due to deficiencyof Mtannn J?, 
(nicotinic acid and riboflaMn), vitamin Bg (adermm) and possibly 
VTtamin (see p 018) The disease is associated with diets rich m 
niai7e, but poor in meat and milk It is possible that a toxin present m 
maize IS also a caiisatu e factor Predisposing causes 1 Age 20 to 
40 jears 2 Sex Slightly more common m females 3 Season 
Chiefly m sprmg and early autumn 4 Locality Especially Italy, 
Humania, America Egypt and India 5 Debilitating conditions such 
as poi erty , recurrent malaria, syphilis, tuberculosis and alcoholism 

Pathology At autopsy the body is Masted ond dermatitis may be 
seen on exposed areas of ekm There is atrophy' of the muscle and 
mucous membrane of the stomach ond intestines, and ulcers may be 
found m the colon The heart is small The Uver may be fatty or 
cirrhotic There is degeneration of the posterior and lateral columns 
of the cord, but no peripheral neuritis Meningeal thickening may be 
present in the brain or cord 

Ctfmcal Findings The patient is usually an adult Mho notices in 
the sprmg loss of appetite, nausea, vomiting or diarrhoa He may 
also complom of soreness of the mouth or tongue, and excessive 
salivation Later, redness ond itching of evposeil areas of the skin 
may be noted The patient may also complam of numbness or cramps 
in the legs, and of headache, giddiness or insomnia 

On Lj-fjfninalwn Affected areas of skm may be seen on the 
backs of the hands and forearms, on the forehead on a butterfly 
area of the face and on the dorsum of the feet They are symmetrical, 
resembhng sunhum, with definite edges They darken, and blebs may 
form , during the summer the colour fades and the skm desquamates, 
and after several y ears the affected skin becomes thui Recurrence may 
occur in the autumn or not until the next sprmg The tongue is often 
red and glazed, and angular stomatitis is seen , a fractional test meal 
may reveal a benign type of aclilorhydria , blooil or mucus may be 
seen m the motions A spastic or flaccid paresis may be found m the 
l^s the former being associated with achlorhydria The cerebro 
spmal fluid is normal but the blood often shows an anceinia Tlie 
temperature is usually normal An acute variety of tho disease may 
occur hut the cases described os pellagra ^inc pellagra are of doubtful 
etiology 

Diftcrential Diagnosis Tlie skin lesions arc diagnostic and 
differcnlnte pellagra from such diseases as sprue or spastic paralysis 
due to other causes 

Course and Complications There is always a tendency to seasonal 
recurrences of increasing seventy , Masting and mental deterioration 
m these cases gradually ensue, wjth permanent pjaralysis. 

Prognosis Apart from the acute cases which surviv e for only a 
few Mceks, patients often live for 20 years or longer after the diagnosis 
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is made. Many cases die in the asylum with delusions or dementia, 
if adequate treatment lias not been instituted early. 

Treatment. Prophylactic. A well-balanced diet is essential, con- 
taining lean meat, fruit, vegetables, eggs, milk and butter. 

Curative. During the acute stages the patient should be put to 
bed, and nicotinic acid, mg. 100, given S times a day in addition to a 
mixed dietary which includes fresh milk, meat, liver, eggs, fruit and no 
maize. If there is a sore tongue and angular stomatitis, riboflavin, 
mg. 1, should be given t.i.d. For diarrhosa and achlorhydria dilute 
hydrochloric acid should be given in m. 30 to 60 doses diluted ivith 
4 oz. of water and a little syrup of orange three times a day after meals. 
Injections of liver extract should also be given, or stomach extract 
taken by mouth (see p. 490). Peripheral neuritis should be treated by 
daily intramuscular injections of mg. 50 to 100 of Bener\'a (aneurin. 
hydrochlor. B.P.Add.). The skin should be protected from the sun, 
and for the moist lesions pot. pemtang. solution, 1 in 5,000, should be 
applied, flood results have also been obtained by intravenous injections 
of sod. thiosulphate, lO mils ot a 10% solution being given daily for 
20 to CO days. 

Famine or War fZdema 

A condition of oalcma of the legs may be met with amongst prisoners 
of war due to a lack of protein in (he diet. It also’occurs in civihan life 
when the chief article of diet is alcohol. The plasma proteins are low 
and fluid passes by osmosis into the subcutaneous tissues. ' 

Treatment. Blood transfusions of SOO to 500 mils should be given 
twice a week and an adequate intake of protein ensured. 

Cljxosuria 

Glucose is found in the urine as the result of alterations in the 
secretion of the ductless glands, deficiency in the body storage 
mechanism, or lowering of the renal tlireshold for sugar. 

Etiology. 1. Affections of the Ductless Glands. Pancreatic lesions 
causing deficiency in insulin as in diabetes mellitus or lisemochromatosis. 
IlyTierthyroiclism (see p, 040). Hyperpituitarism (see p. 068). Hyper- 
adrenia (see p. 0C3). 

2. Ccrelfral Lesions, such as tumours, haimorrhage or meningitis, 
and experimental piqOrc of the floor of the fourth ventricle. The 
glycosuria probably results from reflex stimulation of the adrenals and 
liver through the splanchnic nerves. 

8. Storage Dejiciency. The liver may not be able to store completely 
the ingested glucose as glycogen, with resultant hepatic glycosuria, 
A “ lag ” curve (see Fig. 01) mdicates a defect in the storage mechanism, 
or an abnonnaJly rapid absorption (see p. C29). In health it is very 
doubtful vhethcr allnienlar)’ glycosuria can occur, ».e., glycosuria after 
a rncal rich in carbohydrate. 

4. A Lose Ilenal Threshold, If the renal threshold for glucose is 
below the normal of 180 mg. glucose per 100 c.c. blood, renal glycosuria 
tsee I’lg. 61 ) will ensue. 
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In all cases m which glucose is found m the urme, it is wise to 
detemune the glucose tolerance (see p 620 ) as this will indicate the 
seventj of the condition 


' Diabetes Mellitus 

Definition A disease chanietemed by gljcosuna, hjpergljeiemia 
and a disturbance c£ carbohj drate. fat and protein metabolisn, 

EtiologJ Diabetes mellitns is due to a ileficiencj of insulin, tlie 
mtctnal secretion of the pancreas Prtdi^osmS J fFl 

Diabetes occurs at aU ages, hut less commonll at 

80% of all cases are oser the age of 40 jcars - „ P 

dominate 3 Hereditj There is a tendency to a familial 

but the disease IS not cnngemtal 4 Race J""* 

diabetes the blood sugar is aboie the normrf 
pertoocc Xhesn^^rtotere^e.— 

of blood sugar readings obtained alter g S ci C 15 hidf hour 

to the tasting patient and es imating the blood 

Glucose «s present m the urm^ an » thought that diabetes 

bo found th^e g cells of the islets of Langcrlians 

meUitns results tro™ liainage to the p hjohmzation and 

The pathological , , g o marhed degree in about 

hsdropio degeneration ^e onb ears normal TAr 

21»/e of eases, and in about .3 .the P j^„„ed that it a 

pilmimj The ireU diabetes disappears and 

depancrentiseil dog is >‘5T'>I’ 5 .mection of on ertract of the anterior 
hs-pogljciemia may ensue “ „ Houssaj dog, death mil 

lobe of the pituitory is no This is the basis of the belief 

result from gljcosuna ^ hormones are formed m the anterior 

that diabetogenic ond he ^ pihutarj maj plaj a part in the 

lobe, and it suggests that shoitn that repeated injections 

production of diaoeies nroduce permanent diabetes m 

of an extract of the KcCia The pancresa insuch 

the dog, which xs not sssoc ^ reduction m the number of the 

a ease shows an absence , <,n p 609 ) The liver Usually 

^ cells (See also /Metabolism of carboh^ drate, protein and 

no changes arc found ^ absorbed from the intestines 

fat IS disturbed The fclucose le-sTilose and galactose) is not 

m the form of f « cb^n. and is not tsed adequately 

stored cfficjentl} m the unne as glucose Protein Tlic 

b> the muscles 

metabolism is ”„etal»Jism Without cfTicient deposition of 

and not metabolised bodies arc formetl m excess m the Iner 

gh cogen m the ^ ^,tb diminution m the alkali rescne m the 

g\cidosLS or ketosis re . 
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body and blood. Some authorities brieve that coma due to ketosis 
does not occur apart from sepsis. 

Clinical Findings. The patient is usually an adult who seeks 
medical advice for such symptoms ns general weakness, wasting, 
pruritus vulvje, balanitis, thirst, polyuria, pains in the legs, boils and 
carbuncles, gangrene of a toe, or constipation. In some instances 
failure of sight or impotence is first complained of, or the patient may 
be seen for the first time in a state of coma. 

On Examinalim : The patient may be well nourbhed (diabHe grtu) 



or thin (diai^ maigre). The tongue may be red and dry and the 
complexion high colour^. In tlie degeaerotive type of case the patient 
is usually over mkldle age and signs of cardio* vascular degeneration are 
present. The urine : The specific gravity is usually over 1,020, and the 
reaction is acid. A copper-reducing sulntance is present, as shown by 
Fchling’s or Benedict’s test. Special laboratory tests demonstrate that 
the substance is glucose. Acidosis may or may not be present, as shown 
by Gerhardt’s ferric cliloride test and the more delicate sodium nitro- 
prusside test of Rothera. The blood : Sugar is present above the normal 
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range of 80 to 120 mg per 100 c c id a specimen taken when the patient 
IS not fasting, the amount of blood sugar present is usually 
proportionate to the severi^ of tlie disease The alkalj resen e indicates 
the presence or absence of acidosis The normal 6gure for the COj 
capacity of the blood is 53 to 77 ce CO, per 100 cc plasma iV’ith 
acidosis lower figures are obtained 

Coma due to Ketosxs At the onset the patient mav complain of 
abdominal pam, constipation, nausea, \omiting or restlessness The 
chief clinical features during coma arc air hunger (Kussmaul s tj pc with 
slow and deep respirations), a smelt of acetone in the breath, flaccidity 
of muscles, softness of the ej ebaHs, loss of deep reflexes, tachj cardia of 
6ver 120, a subnormal temperature, low blood pressure, a ieucocj tests 
of 15,000 per e mm or over, the unne contains sugar and ketone bodies 
and the alkali reserve of the blood is low , the blood sugar is higli UTien 
there is renal failure the unne may not give the ferric chloride reaction 
although the breath smelts strongly of acetone 

Differential Diagnosis Tlie r^ucing substance m the urine ma> not 
be glucose Thus Fehhng’s solution is reduced by uno acid, crentmm, 
gljcuronic acid, I'cs'ulose lactose, pentose and homogcntisic ncid 
Dencdict’s solution is not reduced by uric acid or crcatmm Kcduction 
with Benedict's solution therefore indicates a derangement of carbo 
hydrate metabolism with the exception of homogentisic acicl and the 
actual substance present can be identified by special tests Glvcosuni, 
howc^e^, does not necessarily mean diabetes A blood sugar tolerance 
test will decide ivhelhcr diabetes is present and if so, its scicrit} 
IVpical results are shown m the gmplis giicn (see Fig Cl) 

In renal glycosuria, although there is gljeosurm, the blood sugar 
cune shows that the renal threshold is low, sugar appearing in the 
urine, although the amount m the blood is not aboie normal Henal 
glycosuria ma> rarely dcsclop later into diabetes , a patient who lias 
this condition should haie a sugar tolerance test done once a 5 ear, 
be) and this no treatment is required A ” lag ” curve roaj be obtained 
The sugar storage mechanism cannot keep pace with the dextrose 
absorption GI) cosuna occurs after n meal rich m carbohj drales and 
the blood sugar curse shows a fall to normal in 2 hours A lag” 
cime may also occur after gastro entcrostomj and m some cases of 
duodenal ulcer owing to rapid absorpfiou of dettrose from the intestine 
This condition inaj lend on to diibctcs 

Renal gl^coszirin must be distinguished from pentosuria In lioth 
conditions a substance is present in all sjiecimcns of the unne which 
reduces Benedict’s solution, and the blood sugar and sugar tolerance 
curses arc normal Spee/al clicmicaJ tests on the urine are required 
to distinguish between i>cntose and glucose, the simplest being the 
fermentation one Pentose docs not ferment >cast, whereas glucose 

Coma due to ketosis must be differcnlutcd from meningitis or 
cerebral hTmorrlinge m wlnili hj-pergb ernua and gljcosuna are often 
present If the temperature is normal or aboie normal the case is 
probahlj not one of uncompheated diabcUe coma 
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Course and Complications. The course depends upon the type of 
disease present, mild or severe ; in children it is usually severe, in 
elderly people mild. The course can be favourably modified by adequate 
treatment in the majority of cases. Complications include : Septic 
lesions such as boils, carbuncles, multiple abscesses in muscular tissue? 
and streptococcal cutaneous or subcutaneous lesions. Pulmonary 
tuberculosis. Gangrene of the lung. Peripheral neuritis. Slyocardial 
degeneration, with symptoms of heart failure. Gangrene, especially of 
the toes. Coma, eitlicr hyper- or hypoglycemic, the former being due 
to acidosis, the latter to overdosage of insulin. Cataract. Retinitis. 
Chronic nephritis. Korsakow’s psychosis (see p. 743). 

Ilypoghjccemxa. The patient who is receiving insulin for the 
treatment of diabetes may suffer from hypoglycceraia. This is 
particularly liable to occur if a carbohydrate meal is not taken tWthin 
half an hour of the injection, or if the patient takes an undue amount 
of exercise. The early symptoms are sweating, flushing or pallor, 
headache, abdominal discomfort, weakness, tremors, visual disturbances 
and coldness of the extremities. The patient may vomit and become 
Unconscious Tvilh marked convulsions resembling tliose of acute mania. 
Hemiplegia sometimes occurs. Children may become pale and then 
suddenly pass into coma. The hypoglycamic attack may not occur 
until about 4 p.m., i.e., after lunch, although no insulin has been given 
since before breakfast. The treatment is described later (see p. 037). 

Prognosis. Tliis is good in all mild t>'pes of disease ; in severe 
cases the prognosis is usually favourable, provided the patient can be 
adequately tre-ated and will be conscientious in his after-treatment. 
Given skilled stabilising treatment the prognosis largely depends upon 
the patient. Perhaps in no other disease does a good patient reap such 
a gratifying rewaril. Any septic focus may predisjiosc to, or excite coma. 
Diabetes with tuberculosis forms a very fatal combination, and the 
patient usually requires a large amount of Insulin. The insulin required 
often falls in patients who are meticulous in carrying out the dieting, 
and in some oases after 2 or 3 years no insulin is required. Death in 
young people is usually due to coma. Other causes of death ore cardio- 
vascular degeneration, sepsis and infection without coma, and inter- 
current diseases, especially tuberculosis and cancer. 

Treatment. iSia&iiistng Treatment. A preliminary blood sugar 
estimation should be made, to make certain that hyperglyciemia is 
present. Sfild coses usually require no insulin ; if complications are 
present, such as ketosis, neuritis, pulmonary tuberculosis, gangrene of 
tlie extremities, etc., insulin will ^ required and should be administered 
at once (see below). The patient should be pdt to bed, the urine tested 
for glucose and acetone bodies and the blood sugar estimated while he is 
, on a standard diet, of definite caloric value, such as Diet 5 (see i>. CIS). 

If the diabetes is not severe, as shown by ^e absence of compUcations 
' and ketosis, the patient is then starved for 24 to 48 liours until the urine 
is sugar free. During this period lie is given fluids such as water, 
lemonade witiiout sugar, BostU, weak tea or coffee (no sugar and no 
milk). If a severe case is suddenly starved, coma may be precipitateil. 
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Sucli a patient should therefore be started on a moderate diet, such as 
No 3, and insulin gi\en as d^enbed later The graduated diets are 
then begun and the patient is \»orked up through them, increasing the 
diet every second or tlurd day, until he is takmg a diet adequate for lus 
needs This is calculated by determining the number of calories required 
on the basis of 15 cals for each 1 lb of “ correct ’ body weight, and 
adding 10 to 20% more to the figure for the basal requirement diet 
so obtamed, acconJuig to the muscular work which will be done when 
the patient is about again The ** correct ” body weight is obtained 
from a body length (sitting height) and body eight table Thus a 
man who should weigh 10 st requires 2 100 cals , as a basal diet If 
the patient cannot reach the necessirj diet without sugar appeanng 
m the unne, and the blood sugar rising above the normal limit of 
120 mg per 100 c c , insulin will be necessary 

Relation Between Body Length and Body Weight 
(Amley iratker and Drfijer) 




Body eight 

Body Length 


(pounds) 

(inel es) 




MaJei 

1 remn)« 

20 

24 

24 

22 

82 

32 

24 

42 

45 

20 

54 

55 

28 

t>3 

70 

80 

84 

S8 

82 

103 

108 

84 

125 

131 

80 

150 

157 

88 

177 

180 

40 

208 

210 


Constipation must alirays be corrected n)ediCinalJ>, as its presence 
appears conducive to coma 

Administration of Insulin In private practice it is often impossible 
for daily blood sugar estimations to be made They are not necessary, 
providing care is taken to test speamens of urme frequently, as detail^ 
below The regime is as follows 9am, specimen of urine collected 
and insulin injected if sugar IS present , 9 80 a m , breakfast , 12 noon, 
urme collected ,1pm, lunch ,3pm, urme collected , 4 30 p m . tea , 
6pm, urine collected , 6 80 p m , dinner , 9pm, unne collected , 
12 midnight, urine collected , 0 am, unne coUecterl TJie specimen 
passed be*fore an insulin injection is due should always be tested before 
the insulin is given Five units of soluble insulin are first injected half 
an hour before breakfast, and this dose is Increased by 2 units at a time 
until the mid daj specimen of urine is sugar free lie is then put on the 
next diet and the msulm increased, if necessary, imtil he is again sugar 
free In this way the msuhn dosage and diets are increased until the 
selected diet is being taken and the unne remains sugar free in all the 
specimens. Breakfast contains mote carbohydrate than dinner and so 
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the larger insulin dose is given before breakfast. If the 0 a.m. specimen 
of urine contains sugar, 5 units of soluble insulin are also given before 
dinner, and tljis dose is increased by 2 units at a time until the early 
morning specimen of urine is sugar-frec. It is not advisable to give a 
single dose of more than 40 imits of soluble insulin unless blood sugar 
estimations are being made, except as an emergency nieasure in diabetic 
coma. In children and young adults high carbohydrate diets are 
usually required (see p. G34). Hagedom introduced protamine insulinate 
(Insulin Retard) which is more slowly absorbed, and so reactions are 
less liable to occur. The insulin effect begins in 1 to 3 hours after 
injection, and is maximal at C to 6 hours. In some cases protamine 
insulinate produces a remarkable flattening out of the blood sugar 
curve, in other instances it is disappointing. Protamine zinc insulin 
is now also available. It contains 40 or 80 units of insulin in each mil. 
The insulin suspension must be shaken immediately before use. The 
absorption of the insulin is still further delayed by the zinc, which is 
present in the proportion of 1 mg. to 600 units of insulin. The insulin 
effect may begin within a to 6 hours after injection, and it lasts for 
15 to CO hours. In order to prevent the blood sugar rising after a meal 
containing 40 G. or more of carbohydrate it may be necessary to inject 
a small dose of soluble insulin simultaneously with the zinc suspension 
insulin. It Ls generally necessary to redistribute the carbohydrate 
content of the diet when a patient is changed from a soluble to n protn* 
mine insulin, so that the carbohydrate is approximately equally divided 
at the four meals. Owing to its slow rate of absorption, protamine 
insulinate and protamine zinc insulin suspension are useless for the 
treatment of hyperglycemic coma. To summarise the use of these 
insiJins, it may be said that no patient should change to them if he 
is well stabilised on soluble insulin. They are chiefly of value if with 
soluble insulin there is nocturnal hyperglycfcmia witli early morning 
glycosuria. Protamine zinc insulin Is useful when only one injection 
, of insulin is desired by' patients who require two or more daily injections 
of soluble insulin. 

Low Carbohydrate Diets 

Loiv earbeliydrole diets, with a carboliytlrate content of about 
lOo to 140 G., have a very definite place in the treatment of diabetes. 
Tlie method of preliminary starvation, followed by a series of graduated 
diets, will often enable a patient to be stabilised on an adequate diet 
without the use of insulin. Further, in some cases the patient’s urine 
can be rendered sugar-free without preliminary starvation and without 
imulin by the use of an intermediate low carbohydrate diet. He can 
then be w orked up to an adequate diet, with or without insulin, according . 
to his tolerance. Vegetables and fruits are classified according to their 
carbohydrate content as follows : — 

VegdahUs A (o to 5% available carbohydrate) include : Artichokes 
(boiled), asparagus tips (boiled), French beans (boiled), runner beans 
(boiled), broccoli tops (boiled), Brussels sprouts (boiled), cabbage 
(boiled), carrots (boiled), cauliflower (boiled), celery (raw or boiled). 
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cucumber (raw), leeks (boiled), lettuce marrow (boiled) mustard 
and cress (raw), mushrooms (raw or fried), onions (boiled), radishes 
(raw), seakale (boiled), spmach (boded), spring greens (boiled), swedes 
(boded), turnips (boiled), watercress (ra"), apples (stewed), black 
berries (stewed), cherries (stewed), cranberries (stened), currants 
(stewed), gooseberries (stewed), raspbemes (stewed), rhubarb (stewed), 
and tomatoes (fried or raw) 

Vegetables B (5 to 10% a\oilable carbolij drate) include Beetroot 
(boiled), broad beans {boiled), sptmg onions (raw), peas (boiled), apricots 
(raw), bhckberries (raw), currants (raw) damsons (raw) green figs 
(raw), gooseberries (raw), peaches (raw), plums (raw), raspbemes (raw), 
strawberries (raw), grapefnut and oranges 

Vegetables C (10 to 15% asadable carbohydrate) include Parsnips 
(boiled), apples (raw), cherries (raw), greengages (raw), nectarines (raw) 
and pears (raw) 

Vegetables D (16 to 20% available carbohydrate) include Baked 
beans (tinned), butter bcins (boiled), haricot beans (boiled), lentils 
(boiled), dried peas (tinned), potatoes (boiled), banana, grapes, dried 
peaches (stewed) and dried prunes (stewed) 

Vegetables E (o\cr 20% available carbohj drate) include Dried figs 
(stewed), dates and chestnuts 

Diei 1 Breakfast ; Veg A , 8 or , £^g, 1 , Tea Lunch Veg 
A,2 oz , Bo'ul.lOoz , ^^ater Tea Veg A,2oz , Tea Dinner 
Veg A , S or , Egg, 1 , BovtiI, 10 or , ^^ater C 10 G , P 17 G , 
F,12G Calories ts 216 

Diet 2 Breakfast : Veg A , 0 or. , Egg, 1 ; Butter, J or , Energen 
bread, 1 roll ; Tea Lunch . Veg A , S or , Egg, 1 , Boviil, 10 or , 
IVater Tea : Veg A . 8 or , Egg, 1 , Tea Dinner Veg A , 8 or , 
Egg, 1 , Bovril, 10 or , Butter, J or , Jleat, 1 or , Energen bread, 

1 roll , Water C 16 G , P 39 G , F 40 G Calones *= 680 

Diet S Breakfast • Veg A , 3 or , Egg, 1 , Butter, J or , Energen 
bread, 1 roll , Tea , Bacon, 1 or , Oatmeal, ^ or , Milk, 2 or Lunch • 
Veg A , 3 or , Egg, 1 , Bovril, 10 or , W ater , Butter, J or , Cheese, 

J or. , Sleat, 8 or Tea Veg A , 3 oz , Egg, 1 , Tea , Butter, i or 
Dinner : Veg A , 8 oz , Egg, 1 , Butter, } or , Energen bread, 1 roll , 
Pisb, 2 oz , Water C 28 G P 74 G , F 81 G Calones = 1,137 
Diet 4 Breakfast , Veg A , 3 oz , Egg, 1 , Butter, J oz , Energen 
bread, 1 roll , Tea , Bacon, 1 oz , 'Oatmeal, 1 oz , Jlilk, 3 oz , Cream, 
i oz Lunch ; Veg A , 3 oz , Egg, 1 , Bo\ti 1, 10 oz. , Water , 
Butter, i or , Cheese, i oz , Bfeat, 4 oz Tea • Veg A , 3 oz , 
Egg, 1 , Tea ; Butter, j oz Dinner • Veg JL., S oz , Egg, l , Butter, 

1 oz , Energen bread, 1 roll. Fish, 2 oz, , Water, Meat, 1 oz , 
T\nik, 1 oz , Coffee C 41 G , P 91 G , F 94 G Calones =1,374 
Diet 5 Breakfast : Veg A , 8 oz , Egg, 1 , Butter, J oz , 
Tea Bacon, 2 oz , Oatmeal, 1 oz.. Milk, 3 oz , Cream, i oz. , 
Browm bread, \ oz Lunch • Veg A . 8 oz. , Egg, 1 , Bovril, 10 oz ; 
W’’ater , Butter, i oz . Cheese, 1 oz , Jlcat, 4 oz Tea • Veg A . 

8 oz Egg, 1. Tea, Butter, ioz., Energen bread, 2 rolls , Cream, 

J oz ’ Dinner : Veg A , S oz. , Egg, 1 1 Butter, i oz. , Fish, 3 oz. : 
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Water ; 5Ieat, 2 oz. ; 1 oz. ; Brown bread, i oz. ; Coffee. C 

54 G., P. 109 G., F. 115 G. Calorics = 1,687. 

Did C. Breakfast : Veg. A., 32 or . ; Egg, I ; Butter, J oz. ; 
Bread {white), i oz. ; Bacon, 2 oz. ; Oatmeal, 1 oz. ; Milk, 2 oz. ; 
Cream, 4 oz. ; Tea. Lunch : Veg. A.. 6 oz. ; Meat, 3 oz. ; Butter, 
io 7 .; Bread (white), 1 02 . ; Cheese, loz.; Wafer. Tea; Veg.A., 6 or.; 
Butter, J oz. ; Energcn brwid, 1 roll ; Milk, 1 oz. } Tea. Dinner : 
Veg, A., 12 oz., Egg, 1 5 Butter, J 02 . j Bread (wliite), i oz. ; Fish, 

8 oz. ; Water ; Meat, 0 oz. ; Cream, J oz. ; Coffee. C. 74 G., P. 
119 G., F. 118 G. Calories = 1,834. 

Diet 7. Breakfast : Vcg. A., 12 oz. ; Egg, 1 ; Butter, J oz. ; Bread 
(white), 4 02 . ; Bacon, 2 oz. ; Oatmeal, 1 oz. ; Milk, 3 oz. ; Cream, 

1 oz. ; Tea. Lunch; Veg. A., 6 oz. ; Meat, 3 oz. j Butter, i oz. ; 
Bread (while). ^ oz. ; Cheese, IJ oz. ; Water. Tea : Veg. A., 0 oz. 
Butter, J oz. ; Bread (white), 4 oz. ; Milk, 1 oz. ; Tea. Dinner l 
Veg. A., 12 oz. ; Egg, I : Butter, J oz. ; Bread (white), 1 oz. ; Fish, 

8 Qz. ; Water ; Sleat, 3 oz. ; Cream, J oz. ; Coffee. C. S9 G., P. 125 G., 
F, 132 G. Calorics 2,04*. 

Djfl 8 . Breakfast : Veg. A., 12 oz. ; Egg, 1 ; Butter, J oz. ; Bread 
(white), ^ 02 . ; Bacon, 2 oz. ; Oatmeal, 1 oz. ; Milk, 8 oz. ; Cream, 

I oz. ; Tea. Lunch ; Veg. A. ; C oz. ; Meat, 8 or. ; Potato, li oz. ; 
Butter, i oz. ; Bread (wlutc), | or.; Cheese, IJ oz. ; IVater. Tea: 
Vcg. A., C oz. ; Butter, J oz. ; Bread (white), J oz. ; Milk, 1 oz. 5 Tea. 
Dinner: Veg. A., 12 oz. ; Egg, 1; Butter, J or.; Bicad (white), 

1 oz. ; Fish, 8 oz. ; Water ; Meat, 8 02 , ; Potato, 1 J 02. 5 Cream, § 02 . ; 
Coffee. C. lOG G., P. 120 G., F. 182 G. Calories 2,110. 

Did 9. Breakfast : Veg. A., 12 oz. ; Egg, l ; Butter, 4 oz. j Bread 
(white), 1 oz. ; Bacon, 2 02 . ; Oatmeal, 1 oz. 5 Milk, 8 oz. ; Cream, 

1 02 . ; Tea. Lunch : Veg. A., 0 oz. ; hfeat, 8 oz . ; Potato, Ij 02 . ; 
Butter, J oz. ; Bread (white), 1 oz. ; Cheese, Ij oz. • IVater. Tea : 
Veg. A., 6 oz. ; Butter, ^ oz. { Bread (white), I oz. ; Milk, 1 oz. ; Tea. . 
Dinner : Veg. A., 12 oz. ; Milk, 1 oz. ; Butter, J oz. ; Bread (wliite), 
IJ oz. ; Fish, 8 oz. ; Water; Meat, 3 oz. ; Potato, IJ oz. 5 Cream, 
loz. ; Coffee. C. 185 G., P. 101 C., F. 140 G. Calories = 2,405. 

The carbohydrate foods may, of course, be interchanged according 
to taste, attention being paid to the carbohydrate values. Tims 1 oz. 
of vegetable B. can be substituted for 2 oz. of vegetable A., and 1 oz. 
of vegetable C. for 3 oz, of vegetable A. Further, 12 oz. of vegetable A. 
arc equivalent to 4 02 . of vegetable B., or 24 oz. of vegetable C.,or,l|oz. 
of vegetable D., or J to 1 oz. of vegetable E. Various condiments and 
sauces may also be used in small quantities to render the dish more 
attractive ; beef tea and chicken broth may be substituted for Lemco 
and Bovril. Snccliarin up to gr. S daily may be used for sweetening 
purposes. . 

High Carbohydrate Diets 

GckhI results have been obtained in many cases of diabetes with 
tiie use of high carbohydrate diets containing 200 to 300 G. carbohydrate. 
The fat content of the diet should not exceed 50 to 80 G.' They are of 
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particular \alue m children, >oung adults, and when the disease is 
complicated by nephritis, jieptic ulcer and pulmonary tuberculosis 
The follow ing IS an example of a diet used for a se\ ere case, the patient 
bemg a girl aged 14 The insulin dosage required m this case is prota 
mine zine insulin 50 units at night, and soluble insulin 10 to 15 units 
before breakfast 

Tam 2 biscuits oz ) Breakfast • Apple, 2 oz , Egg i , 
Bread, 1 oz , Oatmeal (drj), 1 oz , Jarti, J oz Alilk, C oz , Sugar, 
21 level teaspoonfuls Mjd-momlng . Bread, 1 oz or 5 biscuits (J oz ) 
Lunch : Bo%ti 1, 10 oz , l,can meat, 11 oz , Potato (cooked) 8 oz , 
Butter, ^ oz , Apple, 2 oz , Veg A, 8 oz , Bread 1 o/ Tea Alilk, 
4oz , Bread, 2 oz , Plain cake, 1 piece (2 oz ) , Jam, Joz , Banana l, 
orBread, loz Supper. Fish, 14 oz , Potato (cooked) 3 o4 , Butter, 
Joz , Apple, 2 oz , Slilk, 4oz , Veg A,8oz , Bread, 1 oz , Bananas, 
2, or Bread, 2 oz 10 p ra . ULIk, 4 oz , Plain cake, 1 piece (2 oz ) or 
3 biscuits (i oz ) C 300 G, P 81 G, F CS G Caloncs*2 172 

\^Tlen the patient is on a satisfactory diet a careful search should be 
made for septic foci m the month, nose and throat, etc , and if found 
they should he eradicated , a chronically inflamed appendix or gall 
bladder may require removal, before the metabolic processes are 
properl) stabilised 

Diabetic Treaivient i« case of Operations If an operation is required 
it should be performed under a local or a spinal anrcstbetic or with 
*the aid of gas and ox>gen, ether and such basal anxstbetics as E^ipan 
Sodium (hexobarbitoimm sol BP Add) or Pentothal Sodium wbieli 
are administered intravenously Chloroform should never be given 
The patient should be stabilised as described above and not starved 
before the aruEsthetic He should hove liis last meal 3 to 4 hours 
before the operation Two ond a half hours before the ana-sthctic he 
should be given 80 units of insulin and half an hour later dextrose oz 2 
dissolved m water oz 6, by mouth On recover) from the an'esthetic 
the patient is given dextrose oz 5 to 6 by mouth or mtravenousl) 
during the first 24 hours Thus dextrose oz 2 dissolved in water oz 0 
maybe given 3 tunes during the 21 hours, with 10 to 20 units of insulin 
injectwl half an hour before each dose No msulm should be iniected 
unless the blood sugar is above 120 mg per 100 cc, or if the urine is 
sugar free Four pmts of fluid m oU must be given during the first 
24 hours, either by mouth or intravenously The next day the patient 
will probably be able to take cilrated milk feeds of 4 to 6 oz ev cry 8 
hours with dextrose oz 1 in three of the feeds Half an hour before 
these dextrose feeds 10 to 20 units of insulm should be mjected The 
utme must be tested for ?ugnr before each insuIm injciction The 
patient is then worked up again through the diets, but the earlier ones 
can usuallj he omitted 

Diabeles aiid Pregnancy A diabetic woman can safely be allow ed to 
become pregnant if she is properl) treated Further, pregnane) is more 
hkel) to occur in a diabetic vfho is under treatment with insulm tlian m 
one who is not bemg so treated Still birth js common m diabetes, 
unless the disease is accuratel) controlled The blood sugar of an mfunt 
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bora ot a diabetic mother is often low (4 to 22 mf;. per 
hyposlj-cranic convulsions may occur which arc quicHy 
tte administration ot dextrose. During pregnancy there is a tendency 
lodria. \Vhen the patient is in labour, milk, dextrose and uisuhn 
should be given ns described under the treatment m the cose ot opera- 
tior A Lsarean section is not necessary. During the puerperiun^ 
there is a tendency to liypoglycaania and the insulin dosage may be 

Trcnimmt. When the diet and the necessary insulin dosage 
ate determined, the patient can begin to lookatter himselt, with '““"W 
tests by the doctor ot the blood and unne. He should be 
how to give the insulin, how to sterilise the syringe and 
how to test the urine morning and evening; he should n^sn be t 
of the danger of hypoglycemia, tliat he must always have a rarbohy toti^ 
containing meal within half an hour ot a dose ot insulin, tliat he shou d , 
not take violent e.xercise while he is having injections, that he shou 
carry sugar with him to eat, should early symptoms ot ''yP°p"!"V“. 
oeeur (see p. 030), It he gets a feverish cold hs doctor shou d be 
intormed, as he will temporarily require more insulin. He must alwap 
guard against constipation. He may also be given a table showing 
how his standard diet can be varied. 


Treatment of Coma 

Coma Due to Ketosis. The following routine should be obsen'cd : 
Test a specimen of urine, obtained by catheter if necessary, for glucose 
and ketone bodies ; remove a specimen of blood and seM it to tne 
laboratory in a citrate or oxalate tube for sugar analysis. The urme m 
diabetic coma usually contains albumin. If the urine contains muc 
sugar, give 40 to 00 units of insulm subcutaneously and 2 oz. of dextrose 
in 1 pint water by mouth, or 20 mils of a 10% solution administered 
intravenously if the patient is not able to swallow. The patient must 
be kept wann with hot bottles or an electric lamp under a cradle. Take 
the blood pressure ; if this is below 100 ram. Hg. systolic, dej^ose 
should be given intravenously, 20 mils of a 10% solution. If the blood 
pressure is about 70 mm. lig. systolic, it usually means that the blood 
is “ sticky,” In this case a pint of hypertonic saline 1*2% should be 
given intravenously ; stimulants such as Coramine (nikethamidum 
B,P.Add.) 1 5 to 5 mils or stropliantbin gr. 1/250 may also be given 
intravenously to cobibat central respiratory and circulatory failure, and 
to counteract peripheral circulatory failure ephedrine hydroAlon^ 
gr. J in 1 mil. ampoule and Pitressin 1 mil. (20 units) may be injected 
intramuscularly. If the blood sugar is high, about 400 to 600 mg. per 
100 C.C., more insulin should be injected at once ; f.e., about 1 hour after 
the first injection, 50 units of insulin arc given subcutaneously and 8 oz. 
of dextrose in a pint of water by mouth, or 20 mils of a 10% solution 
intravenously. The bowels should be opened by an enema unless the 
patient is very collapsed. Insulin and dextrose injections shoula be 
repented every 3 hours, u specimen of urine being tested immediately 
before an injection is given ; if tJie sugar in the urine is only a trace, no 
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more insulin should be given -without a further blood test as the patient 
ma> msensiblj be wafted from hj’pergljca.mic to hj-poglj caimic coma 
If there is much sugar large doses of insulin are repeated 500 to 1,000 
units or more in the 24 hours On rccov ery from coma the patient 
should be given milk oz 6 to 8 everj 3 hours with insulin 3 times a 
dav in amounts sufficient to keep tlie urine nearlj free from sugar , 
acetone bodies will reappear and to get rid of them de'ctrose should be 
given in addition oz i to 1 m the tluree feeds which follow the msulm 
injections In about 24 to 48 hours the patient can be put on a No 3 
diet and the extra dextrose continued until the acetone bodies disappear 
from the urine, the insuhn being adjusted to keep the urme sugar 
free A careful search for a septic focus should now^ be made, and if 
possible it should be eradicated 

Coma Due to Hypoglyciemia The patient who is receiv mg msulm 
should always have with him some lumps of sugar and eat them at the 
earhest symptom Hypoglycjemic coma can usually be reliev ed by the 
mtranjiJscuJar mjeetjon of 1 mil of hq adrenahn hydrochhr and the 
intravenous injection of 20 to 100 mih of 10% dextrose m normal 
saline, which should be repeated every lialf hour if necessary In some 
cases as much ns 200 G of dextrose are required Alternatively if the 
coma IS not ven deep dextrose oz 2 m water oz 6 may be introduced 
into the stomach tlirough a nasal tube Wwin the patient can swallow 
he should be given dextrose oz ^ by mouth every lioiir for several 
hours cspcctaliy if the hypoglycscmia is due to a protamme insuhn 

Aadosb 

Acidosis implies that there is a lowering of the alkali reserve (chiefly 
bicarbonates) in the blood There is not necessarily an acid'cniia » e 
increase m the hydrogen ion concentration of the blood In ketosis 
such abnormal substances as P hydroxybutjric acid and acetone are 
present in the blood 

Clmfcal Findings Acidosis is of importance in several conditions 
such as Diabetes this is described on p C2J Unexplained pyrexia in 
children and possibly attacks of migraine and asthma and also recurrent 
ej elic vomiting may be due to acidosis , surli children are abnormally 
intolerant of fat m their diet or of fat containing medicines such as 
cod liver oil Acidosis in nephritis may occur in the acute or chronic 
variety Prehminary purgation ond starvation before a general anais 
thetic predispose to subsequent acidosis, tis manifcsteil by severe 
vomiting, the patient may gradually become unconscious and die m 
a few days Severe starvation leads to acidosis but toxic symptoms 
do not usually sliow themselves Salicylates are sometimes given to 
children suffering from pyrexia on the assumption they are suffering 
from rlieumatism, when in reality they are ncidotic Tins makes tlieir 
condition worse Carbon monoxide poisoning causes acidosis by inter 
ference with the oxygen supply of the tissues In acute y ellow atrophy 
of the In er and in pernicious v omiting of pregnancy , acidosis may occur 
probably due to the toxic effects on the hv er Tfie syvnptoms vary to a 
certam degree with the predisposing causes, they include headache 
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faintness, nausea, vomiting, abdominal pain, air hunger, neuritis and 
pyrexia. 

Differential Diagnosis. Tliis is effected by : 1. Examination of 

the urine for acetone bodies. 2. Determination of the alkali rcsen'e 
of the blood. 3. Determination of the alveolar COj tension. 

Treatment. Prophyiaclh. Acidosis can be prevented by ensuring 
a suITiciency of carbohydrate in the diet, together with insulin if 
required in diabetes to metabolise the carbohydrate. In cyclic vomitiii" 
in cliildren, the milk should he reduced to \ pint daily, no cream should 
be allowed and plenty of carbohydrates must be given. In addition 
sodium bicarbonate gr. 20 to 30 should be given twice daily in water. 
Patients should not be starved and purged before operations. 

Curatiee. Dextrose must be given by mouth oz, 1 to 2 daily, or by 
rectum or intravenously, so that the glycogen content of the liver is 
maintained. Insulin can also be injected as in the treatment of diabetic 
coma (see p. 636). In the cyclic vomiting of children it is well to give 
rectal injections of 3 fl. oz. of normal saline containing 5% dextrose 
every ‘I to 8 hours, as the child will probably be unable to retain any- 
thing by mouth. 

Alkalosis 

Alkalosis is characterised by ao increase In the available alkali reserves 
in the blood. In alkal«mta the hydrogen ion concentration is lowered. 

Clinical Findings. Alkalosis results from administration of massive 
doses of alkali, as in the treatment of gastric or duodenal ulcers, 
especially if there is gastnc stasia or renal insufficiency, and in the alkali 
treatment of chronic nephritis with oedema. It may also be caused by 
persistent vomiting, due to obstruction at the pylorus or high up in the 
intestine, In hyperventilation and in anoxiemta associated with high 
altitudes or heart failure tlicre is alkalacmia witli n fall in the alkali 
reserves. The chief symptoms arc : Iffaiaisc, headache, giddiness, 
aiiore\ia, vomiting, tetany and coma. 

Differential Diagrtosts. Tins can be confirmed by determining the 
alkali reserve of tlie blood, and the blood nitrogen figures arc usually* 
raised. 

Treatment. This is described on p. 38. 

Gout 

DeSnitios. A disease characterised by excess of uric acid in the 
blood, uratic deposits in tissues, and joint manifestations. Podagra 
implies gout in the foot and cbeimgrn gout in the hand. ; 

Etiology. The cause is not known. There is possibly n metabolic 
error with regard to nucleoproteins, combined with a sensitiveness to 
certain protein substances, such as are contained in foods or bacteria, 
which precipitate an attack. Gout is often associated with asthma, 
urticaria or eczema, diseases due In some instances to a toxic idiopathy. 
Gout is not due solely to excess of uric acid In the blood, as much higher 
figures are obtained In such diseases as leuka^mia, without any manifesta- 
tion of gout. rredisposing eautes : 1. Heredity: The gouty diathesis 
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IS frequenti}' noted m Europe, rarely in America 2 Age Usually 
middle age and after 3 Sex itlales predominate 4 Food and 
alcohol Overeating, especially of meat, and overdrinking, especially of 
beer, port and sweet wines 6 Occupation • Workers m lead and 
maltsters are prone to gout. 6 Infection In teeth, tonsils, naso- 
pharj nx and the mtestmal tract 7 Season Especiallj m the sprmg 
8 Localitj Chiefly in temperate zones, especially England and 
Germanj , gout is rare in Scotland, probablj due to a low incidence of 
beer and wme drmking An attack may be precipitated by trauma to 
a jomt, by mental worries, bj ticrtam articles of diet which vnrv in 
different mdmduals, such as strawberries, white me, port, etc , and by 
infection with micro-organisms Gout is mucli less common nowadajs, 
presumably due to moderation in food and drmk and the greater 
attention guen to the eradication of septic foci 

Pathology There is an excess of uric acid in the blood, the average 
amount in gout being S to 9 mg per 100 c c (normal 1 to 3 mg per 
100 c c.) Deposits of sodium mono urate are found in tissues which 
are comparatively avascular and ncli in sodium Thus tophi (“ chalk 
stones,” composed mainly of urates) occur m the cartilage of the ear, 
ej ehd, nose, m the olecranon and patella burs®, around joints especiallv 
of the hands and feet and in tendons and ligaments The unc acid 
elimination in the urine is dunimshed for a da> or so before on acute 
attack of gout, but increases during the attack Uric acid is derived 
from nucleoprotein , nucleoprotem is present m the cell nuclei of the 
tissues (endogenous source) and m the nuclei of foodstuffs (exogenous 
source) It maj aLo be synthesised to a sbgbt degree in the body fmm 
histidm and argmm Kucleoproteins in the bodv are metabolised with 
the formation of nucleic acid, a substance containing Uie purm ring 
N— C TIus IS converted mto adenme (amino- 

] I puna)andguBniDe(diaiiuno purin),andby 

C 5 P 14 C C — oxidation into hypoxanthine (oxypunn), 

( j yC xaotlune (dioxypunn) and finally into unc 
N — C — acid (trioxypunn) It is now considered 
probable that all the unc acid form^ in man is not excreted, some being 
further katabolised in tlie blood 

Post mortem examination of an affected joint shows whitish smears 
of urate on the cartilage, just under the surface , the palms of the 
hands may show white hnra , the jomts are deformed , toplu mav be 
seen ulceratmg through the skin Death usually results from comphea 
tions due to cardio-vascular degeneration or chronic nephntis Thus 
myocardial degeneration, pencsrdiljs, atheroma, artenoscJerosis, cere 
bral haemorrhage, chrome nephritis or bronchitis may be found Uratic 
deposits may be seen at the apex of tlie pyTamids of the kidneys 

Clinical Findin g s AcuU Gout The patient is usually a middle-aged 
man, who may giv e a history of prenous attacks or of digestive troubles 
For a few days before the attack he feels irritable, depressed and may 
liave flatulent dyspepsia, acidity and constipation The attack usually 
begins durmg the night, the patient waking with sev ere pain of a burning 
bonng character m the metatarso phalangeal joint of the big toe, m 
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the ankle or heel; he may shiver and sweat, and.after several hours' 
agony fall asleep to awake in the morning and find the joint swollen, 
red, hot, tense and shiny. Post-operative gout is described appearing 
from a few hours to a few days after a surgical operation. 

On Examinai!o7i : During tl»c attack tlie temperature is usually 
raised to about 100® to 102® F. There is cedema around the affected 
part, the neighbouring lymphatic glands may be enlarged and the veins 
'engorgc<l. The pain usually recurs every night for 2 or 3 nights, 
and the attack then passes off. Tlie skin may desquamate over tlie 
joint, which feels numb. At times the attack begins during the day, or 
it may begin at night and last tlirouglk the day. After the attack the 
patient often feels extremely fit. Other joints less frequently affected 
are those of the finger or thumb, the knee, svrist or elbow, but very 
rarely the hip or shoulder. Polyarthritic attacks are infrequent. The 
blood ; During an attack this shows a jx>lymorphonuclear leucocytosis 
of 20.000 to 23,000 per cjnm. The sedimentation rate of the red cells is 
considerably increased during the acute stage. The urine : Uric acid 
excretion falls before, and rises during the attack for 2 or 3 days. 

Differential Diagnosis. Acute gout must be distinguished from acute 
rheumatism, suppuration around or in a joint, gonorrheal arthritis, 
infective arthritis, synovitis, an inflamed bunion, and tuberculous or 
syphilitic arthritis. The characteristics of ocute gout are the typical 
appearances and history, the presence of tophi in the ears (see Fig. 62), 
etc., and a blood uric acid content of over 8-5, and often of 5 to 0 mg. per 
100 c.c. 

Course and Complications. A second attack may never occur, but 
usually it develops within a year, subsequent recurrences are more 
frequent. Complications include suppuration around tophi ; cardio- 
vascular degeneration and chronic nephritis ore often met with. 

Prognosis. Gout is seldom fatal, unless associated diseases arc 
present. Death is usually due to cardio-\asculor or renal lesions. 

Treatment. Vrophylactic, When there is gout in the family, the 
precautions required ate the eradication of oil septic foci and moderation 
in eating and drinkirtg. 

Curafiw. During the attack : The leg or arm should be supported 
on a pillow, covered with wool and guarded by a cradle. Worm 
fomentations of lotio plumbi c. opio (B.P.C.) on lint, or of Sod. bicarb, 
oz. 1 , tnc. opii 11. oz. 1 and water to a pint may be applied. A purge of 
calomel gr. 3, folloivcd by niag. bulph. gr. 120 in the morning, should be 
given. A prescription of colchicum sliould also be ordered, such as Vin. 
colchic. (D.P. 1U14) nv 20 , pot. cit. gr. 30, mag. sulph. gr. CO, mag. 
carl), lev. gr. 10. aq. jhenth. pip. dost, ad fl. oz. 1. FI. oz, 1 in hot 
water e\er\’ 4 hours, j When the bowch have been well opened, the 
magnesium sulphate 15 omitted and the medicine given .3 times a day. 
The patient should drink plenty of fluids, 4 to 8 pints in the 2t hours, 
hot water, hot weak tea, orangeade, or barley wotcr, anti he may 
also h.ave toast, milk, lircad and butter, and milk pudding. After the 
acute symptoms Iiavc .subsided the diet is increased, fish and chicken 
being given and a coursre of Atoplian (cmchophenum BJ’.) may be 
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begun This increases the elimination of uric acid One gr 7i taWet 
IS given twice a daj for 3 daj s a week, for 4 weeks At the same t* e 
sod bicnrb gr 60 should be gi\en t d s pc Overdosage or idiosjTicrasy 
niav cause acute j ellow atrophj of the liver, and as there is no abso- 
lutelj safe way of givnng cinchophen it is best avoided Equally good 
results, with less risk, arc said to be obtained by the use of Sod salicjl 
gr 20, sod bicarb gr 80, syr aurant m 80, aq ad fl oz 1 El oz 1 
t d s for 3 davs a week, for 4 weeks Sleep is best secured by paraldehyde 
m 30 capsules m doses up to m 120 to 240 All infective foci m the 
mouth should be eradicated 

Chrome Gout Gout is considered to be chronic when an attack 
lasts for sev eral weeks, or when attacks recur at short intervals Usuallj 
sev eral joints are affected, permanent deformitv' ensues and the general 
health is impaired Tlie tophi may ulcerate tbrougli the skin and 
suppuration occur around them (see Fig 63) There may be thickening 
of the olecranon and prepatellar burs'e The urine may contain a 
trace of albumin or of glucose Eczema is often present The tophi 
usually differentiate chronic gout from osteoarthritis, although the 
two conditions may be combined X ray examination of the hands 
maj show “ punched out ” areas m the distal parts of the phalanges 
Fibrositis IS sometimes a manifestation of chronic gout 

Treatment DteL The patient should avoid substances rich m 
purms, such os sweetbreads, liver, kidneys, brains, sardines, anchovies, 
turkey, pork, veal, beef, duck, goose partridge, bacon, rabbit. Iamb 
meat soups and extracts, and lentils Purm poor substances are advis 
able, these include white bread, butter, cheese, eggs, nee, tapioca, 
milk, cereals, and green vegetables Fruits such as peaches, apples, 
pears, grapes cherries, and oranges may be given As the blood uric 
acid nses on a high fat diet, the amount of fat taken should be stnctly 
limited Carboli) drates do not appear to be harmful Plenty of fluid, 
such as hot water, should be drunk on rising and retiring Tea coffee 
and cocoa may be taken in moderation It is better to av oid all alcohol 
A little “ dry ” wine or whisky may be aUowed The bowels should be 
kept open regularly and a weekly dose of calomel gr 3 or blue pill (pil 
hjdrarg B P ) gr 4 should be given, followed by mag sulph gr 120 
next morning ^arlOUS medicmes are of value, such as Pot lod gr 8, 
and guiacol carbonate gr 5 m a cachet t d s , or Pot lod gr 8, v m 
«Adinc 1^14)711 \6,\nc Vjwwiywm m tra'irarrib 'itz ad 

fl oz 1 Fl oz 1 t d s p c In some cases better results are obtained 
with a piU of Colchicine gr 1/70, ext nuc vom gr i, ext hjoscyam 
gr J, lactose gr ^ 1 1 d Periodic courses of sodium salic} late, as 
detailed above, aid m the elimination of uric acid Ulcerating tophi 
can be removed surgicallj through the adjacent beallhj skin All 
septic foci should be eliminated 

Irregular Gout (Suppressed or retrocedent gout ) In some cases an 
acute attack of gout ceases suddenly, as ma> happen if the aflteted 
part is put into cold water The patient may become unconscious or 
die Death is probably not due to gout but to associated degeneration 
m other organs, such as the cardio-vascular or renal systems Tliere is 

■t*C»OXV9 im>ICI5B 



012 


BISOItDERS OF METABOLISM 


„„ evidence that such a condition os gout m the stomach "'“"J 

cafes are due to such diseases os Boll-stones, gostnlis or appe idratis, 
and this also applies to the so-called gouty intis nhich is considered 
be infective in origin. 

Obesity 

(Lipomaloiia Vnwrsalis) 

DefiniUon. Excessive generalised deposition ot fat , 

Physiology and Pathology. The diet of on average heal l y male, 
„ho is not doing heavy muscular work, is composed of about oOO 0 
If carbohydrate, 100 G. of protein and 100 G. of tat, and yields 
3,S00 calories. In order to maintain a steady weight the ““ P , 

must balance this intake. Tlie energy expended is made "P / 
metabolism, metabolism doe to muscular activity, and jmssibly meta- 
bolism resulting from the specific dynamic action ot 
of 8,300 calories yields more energy than is necessaiy tor plij siolo^cai 
requirements, the metabolic processes are presumably raised m indi- 
viduals wlio do not put on ^veight. Obesity may be : 

1. Developmental. This is usually a hereditary condition. 

2 Nutritional or exogenous. This may be due to overeating, * 
drinking and lack of exercise. In some cases tlicre is -water rcte^ion 
in the tissues. It is not known whether some individuals absorb more 
of their food than do others. _ 

a. JletaboUo or endogenous. Thb may result from (mdocriM 
disturbances, such as hypothyroidism (see p. 054), hypopituitarism 
(see p. 071), hyperadrenia (see p. 063) and deficiency of secretion irom 
the ovaries (as at the climacteric) or from the testicles (as in eunuciis). 

Clinical Findings. The weight of the patient is usually several 
stones above the normal for the age and height, the disposition > 
generally calm and cheerful, the only complaint being due to tne 
personal appearance and discomfort of the excess of fat, which may 
also cause dyspncea from cardioc embarrassment. Investigation o 
cases of obesity involves first an inquiry into the history as regar s 
heredity, diet and exercise. An estimation should be^nade of the basal 
metabolic rate, sugar tolerance and water elimination, and special cs 
performed with respect to the ductless glands (sec p. 670), such as 
X-ray’S of the skull, etc. Unless the obesity is due to hypothyroidism, 
the basal metabolic rate is usually within normal limits. The sugar 
tolerance is usually diminislieil in cases of marked obesity, tlie curve 
falling within normal limits as the weight is reduced by dieting. 

Course and Complications. The condition is often slowly progressive, 
and complications may occur, such as fatty infiltration or degeneration 
of the heart, diabetes melhtus and chronic bronchitis. 

Prognosis. Obesity tends to lower the expectation of owing 
to the liability to complications ; further, severe illnesses and abdomina 
operations are less well borne. 

Treatment. Prophylactic. \Vhcre a hereditary tendency exists, a 
regular check should be kept on the weight. Any increase shou a 
once be countered by a dietetic restriction or increase in exercise. s a 
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man weighing 70 kg will only use up 140 calories on ^^alklng 24 rrtfles 
m an hour, it can be seen that reduction of diet is of greater importance 
than an increase of exercise in keepmg the weight within hounds 

Ciirahte In des eloped cases of exogenous obesity the weight 
should be gradually reduced b> about 2 to 0 pounds a week The caloric 
value of the patient’s normal diet should first be determined , it will 
often be found to be high, over 4,000 calories Sugar, potatoes, cakes, 
sweets, wines and beer should then be elunmatcd and bread reduced. 
If this does not produce sufficient loss in weight, the patient should be 
placed on a special diet containing about 500 to 1,000 calories It 
should contam about 1 G of protein per kg of bodj weight, and 
not too much fat or severe acidosis is liable to develop The following 
diet (Ruthin Castle) of about 1,000 calories, containing approximately 
protein 80 G , fat 38 O , and carboh>drate 77 G maj be used 

Breakfast Grilled fish (4 02 ), or grilled fish (2^ oz ) and egg (1), 
or bacon (2/3 oz ) and tomatoes (3 02 ), or cold ham (2 oz ), or bacon 
oz ) and egg (1) or eggs (2) boiled or poached Toast (| oz ) Butter 
(Joz) Sugarless marmalade (I oz ) Mi]k(l4oz) Tea 

Lvnch Roast beef or mutton, hot or cold (2 oz ), or grilled steak, 
boiled beef, grilled chop, boded mutton, roast tupkej or chicken (2^ oz ), 
or veal (8 oz ), or grilled sweetbreads (8 oz ) with bacon oz ), or liver 
(8^ oz ) Green vegetables (4 02 ) or salad (4 oz ) Stewed fruit (8 oz ) 
or fresh fruit (4 oz ) Toast oz ) Butter (^ oz ) 

Dinner Frxxl fish (2^ oz ) or meats as at lunch, or eggs (2) boiled, 
poached or made into an omelette \ egetables, fruit, toast and butter 
as at lunch Toast may be increased to 1 oz , if the vegetables are 
omitted Tea 

Supper Water biscuits (2) Mdk (1 oz ) Tea 
In severe cases of obesitj, where an adult weighs over 18 st a diet 
of 500 calories will be required if weight is to be lost at tlie rate of 
8 to 4 lb a week 44 hen tlie weight has been reduced by 5 or 6 st 
the 1,000 calories diet can be substituted A 500 calories diet containing 
protein 80 G , fat 10 G and carbohjdrate 50 G , is as follows — 

Breakfast, Egg (1) boded or poached, or lean ham (1 oz ) 4'ita 
44'eat or Ryvita biscuits (2) Tomatoes ( 1 oz ) or Ryvita biscuit (J) 
Jlilk (1 oz ) Tea or coffee 

11 a in Orange (3 oz ) or its equivalent (see below) 

Lunch Clear soup, if desired Lean meat (2 oz ), or steamed white 
fish (3 oz ) and butter (1 oz ) Green vegetables (6 oz ) Orange (3 oz ) 
or its equivalent (see below) 

Tea Green salad as desired (lettuce, endive, watercress, mustard 
and cress, and celery) Vita 44'eat or Ryvita biscuit (1) Milk (I oz ) 
Tea 

Dinner Egg (1) poached or boded, or lean ham (1 oz ) or sardines 
with no oif (1 oz ), or cheese (I oz ) Green salad as desired Vita 44'eat 
or Rjw ita biscuits (2) Orange (8 oz ) or its equivalent (see below) 

The following are equivalent to orange 3 oz — ^Fresh pineapple 
2 oz , raw apple, pear or grapcfruitSoz .raw cherries Sjoz , stewed apple, 
pear or cherries 4 oz , s^wbemes 4} oz , raw redcurrants 5 oz , stewed 
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greengages 6 oz., raw blackcurrants or raspberries 7 oz., stewed damsons 
7 02 ., inelon 7^ oz., stewed raspberries or plums or raw tomatoes 8 oz., 
stewed blackcurrants 10 oz., stewed gooseberries 13 oz., 1 Vita Weat 
biscuit. 

In addition to this diet the patient should take 3 pints of fluid in 
the 24 hours, including a glass of liot water on rising and retiring. 
Saccharin can be used for sweetening. Exercise should also be taken, 
a walk of a mile or more daily or simple exercises such as contracting 
the tnink and abdominal muscles. The Bergonid’ chair forms a con- 
venient method of provoking skeletal muscular contractions in those 
unmlling to exercise normally. In obesity due to liypothyroidism, 
thyroideum gr. i to I can be given daily and gradually increased. 
Salyrgan (metsalylum B.Pjtdd.) (see p. 228), a salt-poor diet and 
restriction of fluid intake to 85 or 40 oz. in the 24 hours should be used 
for excess of weight due to water retention. 




Localised lipomatosis 

Localised deposits of fat may occur in the following conditions f— 
1. Lipoma, single or multiple. These should be removed if growing 
rapidly owing to the risk of sarcomatous changes, 2. Localised obesity, 
the fat accumulating over the hips or abdomen. Vibration and massage 
are useful in these cases. Gluteal humps of fat are met with in Bushmen 
and Hottentots. Tliey are analagous to the camel’s hump and become 
flabby during starv’ation. The condition js known as steatopygy. 
Symmetrical excess of adipose tissue may form in the neck, constituting 
the "fat neck" of Madelu’ng. 3, Adiposis dolorosa (see p. 672). 
4. Pseudo-hypertrophic muscular dystrophy. 


Llpodystrophia Progressiva 

A disease of children characterised by progressive wasting of the 
face, neck, arms, thorax and abdomen. The cause is not known, 
it has been suggested that it is due to a tropho-neurosis. The buttocks 
and legs arc usually normal, but in some cases are the only parts ofTccted. 
The wasting is due to loss of fat, the tone of the muscles bebig normal. 
The loss of fat is steadily progressive for periods up to 2 or 10 year.?. 
The general health is not impaired. 

Localised Upodystrophy 

Loss of subcutaneous fat occurs in some individuals in the arms or 
legs, in association with repeated injections of insulin. Local panatrophy 
may also occur apart from insulin injections, with wasting of the 
subcutaneous tissues including muscles. It may be seen in the arm or 
leg and the cause is unknown. 

Ochronosis 

Definition. A rare disease characterised by pigmentation of cartilage 
and skin, arthritis and urinary clianges. 

Etiology. Therearethreegroupsofeases: 1 . Associated with alkap- 
tonuria, an inborn error of metabolism, in which homogentisic acid 
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IS e'Kcreted in the urine 2 Associated with chronic absorptlon^of 
carbolic acid, used for dressing wounds, usuallj ulcers on the legs, for 
prolonged periods, such as 20 or 30 jears Carboluria is usually present. 
8 Occurring apart from either of these conditions 

Pathology Alelanm is deposited as jelIo« brown particles in the 
cartilage of the ears, nose, eyebds, trachea, bronchi and m the hgaments 
and fibrous tissues of the bod) Chrome osteoarthritis may be present 
in the large joints In alkaptonuria, homogentisic acid is passed in 
the urine, owing to incomplete metabolism of tyrosme 

Clinical Findings The patient is usually an adult who seeks 
adnee either on account of the pigmentation of the ears or face, or 
because of arthritis. A child may be brought to the doctor because 
his urine darkens on standing, or the patient may seek advice because 
he has been rejected for life assurance In the cases due to carboluria 
a history is usually obtained of a wound being treated with carbolic 
dressmgs for a prolonged period 

On Examination The cartilaginous parts of the ears appear bluish, 
and a blue black area of pigmentation may be seen in the sclerotics 
The tendons of the hands are pigmented and the skin of the face and 
hands mav be yellow brown or brownish black in patches Osteo 
arthntis raaj be found m the knees or other jomts The urine may 
contain homogentisic acid, becoming dark on standing, staining the 
clothes and reducing Fehlmg’s solution, or it may give the reaction for 
carboluria 

Differential Diagnosis Alkaptonuria must be differentiated from 
gl) cosuria b} cliemical tests 

Course and Complications Alkaptonuria is a congenital abnormality 
and persists through life 

I^ognosis. Alkaptonuria does not shorten life 

Treatment Prophylaclu! Carbolic acid should not be used for 
dressings for prolonged periods 

Curatite If the ochronosis is due to carbolic acid, the dressmgs 
must be discontmued , m alkaptonuria the protein m the diet should 
not exceed 100 G a day 

Hemochromatosis 
{Dxdbrte Bronz/) 

DehniUon A disease characterised by pigmentation of the skin, 
fibrosis of the hier and pancreas, and glycosuria 

Etiology Hasmocliromatosis is probably due to an inborn error of 
iron metabolism filales predominate over females m the proportion of 

10 to 1 

Pathology Ilsemosiderm is deposited in excess m nearly all the tissues, 
includmg the skm Haemofuscin (iron free), which is related to melanin 
and contains sulphur, is deposited in the heart and mtestinal muscle 
This does not result from increased blood destruction, but may be due to 
inability of the organs to excrete the pigment The liver, pancreas 
and spleen are cirrhotic and the glycosuria is considered to be secondary 
to the pancreatic changes (chrome interstitial pancreatitis) 
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THE DUCTLESS GLANDS 
THE THYROID GLAND 

IntioductOT) Tlie follicles (resides or alveoli) of the thj roid gland 
contain colloid, secreted bj the lining cuboidal epithelium The active 
principle of the gland is present in the colloid, which is rich in iodine 
ThjToxine has been obtained from the gland and also synthesised It 
IS probablj an intermediate stage of the active principle and contains 
65% of iodine The active principle Ica\es the thvroid by the blood 
% essels and is possiblj a combination of thyroxine and a peptide One 
milligramme of thy roxme is said to raise the BJd R of man by 8% A 
daily intake of 0 16 mg of iodine is suflTicjent to maintain the thyToid 
function The thyroid secretion is regulated b^ the thyrotropic hor 
mone secreted by the anterior lolic of the pituitarv 

Simple Goitre 

(Endmie and Sporadic Goitre Diffuse Parenckipnalous Goitre or 
CoUoid Goitre Nodular Goitre with Localised or Multiple Adenomata) 
Definition General or local enlargement of tlie th%roid glind 
without marked disturbance of tharoid function The enlargement is 
neither due to inflammation nor to malignant disease 

Etiology There are tno mam theories as to the etiology of colloid 
goitre 1 Deficiency of iodine in tlie diet or the dnnl^g water 

2 Impurity of the water due to organisms or suspended calcareous 
matter Possibly in goitrous aiater there is something which prevents 
the utilisation of iodine, as endemic goitre has been eradicated in some 
districts by givang pure water free from all lodme or by adding iodine to 
the water Fredtsposing causes 1 Locality Derbyshire and the 
Thames ^ alley m England the Swiss Alps PyTenees Maritime Alps, 
ILmalav as Rocky Mountains etc Air home iodine is present watlun 

nuies vf the seo coast 2 jhge Children and ^ur(g adults 

3 Sea. Chiefly females and often associatetl with puberty, pregnancy 
and lactation 4 Inter marriage of near relations 

Pathology Colloid Goitre The gland is uniformly enlarged The 
vesicles are ^stended with colloid and hoed with atrophied epithelium 
The iodine content is increased 

Parenchymatous Goitre The gland is uniformly enlarged The 
vesicles contam less colloid than normal and the epithehum tends to 
be columnar shaped The iodine is diminished 

Nodular Goitre Localised or diffuse adenomata may occur The 
adenoma may develop from a fcetal rest The gland may be smaller 
normal, with increased fibrous tissue. The adenoma may be solid 

or cystic, and haemorrhages may fae present m the gland 

M7 
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More common in females. 3. Hard work. 4. Absence of any previous 
goitre. 5, Locality. Districts free from endemic goitre. 6. Heredity. 
A thjTotoKic diatliesis may be transmitted. 

Pathology. The thyroid gland is enlarged and vascular with 
increased fibrous tissue. There is an increase inHbe alveolar epithelium 
which may project in columnar celled ridges nearly filling the lumen of 
the vesicles. The colloid is diminished and t}je iodine content of the 
gland low. Hyperplastic lymph nodes arc -constantly present in the 
gland. Adenomata or cysts may be present. Rienboff has shown that 
after iodine treatment the vesicles contain more colloid, the lining 
epithelium becomes flat and the hj'perplastic gland reverts to the 
resting colloid state. The thymus is often enlarged, and the cervical 
lymph glands are enlarged- The cause of the ocular prominence is 
unknow n. It may be due to relro-orhital vascular dilatation, to ly mplio- 
cytic infiltration, cedema, or fibrosis of the ocular muscles, or to the 
action of the pituitary thyrotropic principle. There is no evidence that 
it IS due to excess of retro-orbital fat, to stimulation of Muller’s muscle, 
which is a vestigial structure in man, or to sympathetic stimulation. 
The pupil is not dilated m Graves’ disease and exophthalmos may occur 
when the cervical sympathetic is paralysed due to long-standing 
sjTingomyelia. 

Clinical Findings. The patient sometimes gives a history of a shock 
or intense worry which is followed by symptoms of nervousness, 
irritability and disturbed sleep. The onset may be quite sudden, the 
patient noticing that one or both of the eyes is prominent or that the 
neck suddenly swells. Other symptoms include loss of weight, lassitude, 
nervousness, palpitations, shortness of breath, moisture of the skin, 
especially on the palms of the hands, and hair falling out. The patient 
usually feels worse in hot weather, the bowels may be relaxed and 
atbicks of vomiting occur. Acute abdominal pain may simulate that 
produced by appendicitis. In some cases there are symptoms of 
diabetes insipidus, presumably due to pituitary disturb.ance. In the 
early stages there may be menorrhagia svhich is followed later by 
arncnoiThtca. 

On Examination : The patient is usually rather thin and has a 
characteristic startled appearance owing to prominence of the eyes. 
The skin is moist and may be flushed, especially on the face and over 
the neck and manubrium stemi. There may be pigmentation, especially 
on the face, arms and trunk, with Icucodermic patches. Carotid 
pulsation is seen m the neck. The typical signs of Graves’ disease are : 
1. Enlargement of the thyroid gland. The swelling is moderately soft 
and uniformly enlarged, and if the patient raises up the head wliile 
lying down the swelling largely disappears. Irregularities may be 
caused by a cyst or adenoma. A ^tolic murmur is heard over the 
lateral lobes of the gland. 2. Tachycardia. The pulse rate is usually 
over 120 when the patient is at rest., 3. Tremors. Fine tremors of the 
fingere are seen wlien the liands ore held out. 4. Eye signs. These 
Include exophthalmos, the prominence of the eyes being generally 
bilateral, rarely unilateral (see Fig. 64). Exophthalmos is present in 
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about 95% of cases Corneal ulceration may occur Von Graefe's stgn 
When the patient looks domi, there is lading of the upper hd Siell tag's 
sign Blinking is infrequent Moebius sign Lack of convergence of 
the ejes when the patient looks at an object wluch is brought near to 
Iier Joffroifs sign ^lien the patient looks up, the forehead is not 
wrinkled Dalrymple's sign Wideness of the palpebral fissure, due to 
retraction of the upper lid The 'Mersebiirg tnad of signs, described by 
Basedow m a patient living in Merseburg consists of goitre, exoph 
thalmos and tachycardia The heart The impulse is forcible and the 
apex may be displaced a little outwards and downwards There may 
be^ irregularity due to premature systoles or auricular fibrillation with 
or without congestn e lieart failure Blood pressure This is raised m 
about 10% of cases ^Vlien raised, there is -m increase of the pulse 
pressure over the normal average of 40, eg , systolic 180 and diastolic 
100 The electrocardiogram This is normal m ov er 30% of cases, and 
flat or inverted T vvaves are the commonest abnormality Tlie blood 
LjTnphocy'tosis has been described but is not characteristic The sugar 
tolerance is often diminished although the resting blood sugar may be 
normal The blood iodine The total blootl iodine normally amounts to 
8 to 18 y per 100 c c (y =* 0 001 nuJligranime) The iodine is present as 
an alcohol soluble fraction (7 to 12 y) and an alcohol insoluble fraction 
(1 to 4 y) In Untreated Graves’ disease the alcohol soluble iodine is 
usually normal, but the alcohol insoluble fraction is high (18 to 36 y) 
After treatment with Lugol s iodine solution the alcohol soluble blood 
iodine is raised, the alcohol insoluble fraction is diminished, but not 
necessarily m proportion mth the fall in the BJIIJI After thyroid- 
ectomy there is usually a shght decrease m the insoluble iodine The 
unne There may be glycosuria after a carbohydrate rich meal 
but often the renM threshold is raised so that no glycosuria occurs 
when the blood sugar reaches the normal leak point of 180 rag per 
100 c c Marked polyuria, resembling that of diabetes msipidus is 
noted in some cases Decalcificition of bones is very constantly met 
with and c ilcium balance experiraents show an increased loss both of 
calcium and phosphorus in thyrotoxicosis The basal metabolic rite is 
increased to a varying degree, usually between + 20% and + 60% A 
guide can be obtained by using Read’s formula B M R =* 0 75 
(PR -|_ 0 74 P P ) — 72, wliCTe P R = the resting pulse rate and 
P P the resting pulse pressure , ie , the dilTerence between the systolic 
and diastolic pressures The result is a positive or negativ e figure which 
IS the B M R expressed as a jxjrcentage Thus, if the answer is + 40, 
the B -M R IS + 40% 

Diffcrcnhal Diagnosis A typical case presents no difficulty In an 
early case there may be umlateral exophthalmos, when Grav es’ disease 
has to be differentiated from other causes such as a retro orbital tumour, 
or a general disease such as chloroma or xanthomatosis Here a deter 
raination of the B R is a valuable aid to the clinical findings 
Exopbtlialmic ophthalmoplegia is a condition associated with past or 
present thyrotoxicosis Individual movements of the eye, es/>eejaIJy 
elevation are nlfected rather than uidividual muscles It may follow 
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vasodilatation, loss of weight, sweating, pigmentation, a tendency to 
diarrljcca and nervousness and a slight degree of staring of the eyes. 
The diagnosis is confirmed by finding a raised B3I.TI. In some cases the 
B.5r.R. is normal or only shghtly raised, but after 14 days’ iodine treat- 
ment it falls, showing that it was above the patient’s normal reading. 

Treatment. Lugol’s iodine solution, given as for Graves’ disease 
(see p. 052), usually produces improvemenL Tliis is often transitory 
or insufficient, and a partial thyroidectomy is generally required. 

TotIc Adenoma 

(Secondary Graves' Disease. Secondary Thyroloxicosis) 

Definition. A disease characterised by the presence of one or more 
adenomata in the thyroid gland, later followed by thyrotoxic symptoms. 

Etiology. The proliferation of the adenoma may be due to deficiency 
of iodine. 

Pathology. Proliferation of the lining epithelium of the adenoma 
does not usually occur. The follicles contain colloid, or the adenoma 
may be filled with spheroidal cells conforming to the fatal type. 

Clinical Findings. The patient is usually an adult over the age of 
85, who has had a goitre for some years. Symptoms of hyperthyroidism 
then appear insidiously, as described on p. C4D. 

On £xajnino<ion •• The noteworthy features are the presence of an 
adenoma in the thyroid, the absence of exopbtJialmos and acute nerve 
crises, and the liability to auricular ftbriUation. The other signs are as 
for Graves’ disease (see p. 650), but the eye signs are not present. It 
should be noted that the supporters of the view that primary and 
secondary thyrotoxicosis arc one and the same disease state that 
exophthalmos is rare in toxic adenoma owing to the later age incfdence 
of the onset. 

Differential Diagnosis, There is sometimes difficulty in distin- 
guishing secondary from primary Graves’ disease. If the adenoma is 
small or retrosternal it may not be palpable, and a clear-cut history 
of gojtre antedating by several years tlic tliyroto-vic symptoms will not 
be obtained. 

Course and Complications. The course is typiwiJly progressive wth- 
out remissions. Myocardial degeneration is common in untreated cases. 

Prognosis. This depends upon the treatment. If recognised early 
and treated adequately there is good hope of pemianent recovery, 
without recurrence after operation. 

Treatment. Medical treatment is not successful. Iodine usually 
aggravates the symptoms, and should not be given for more than 2 
veehs. The adenomatous tissue should be removed by operation. 

Hypothyroidism 

Cretinism 

{Primary or Congenftof Hypothyroidism) 

Definition. A disease resulting from congenital deficiency of 
thyroid secretion. 
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Etiology TIic cause IS unknown Cretinism may be associated with 
deficicncj of iodine in tlie diet of the mother during pregnancj . It 
IS more common m goitrous distncts (endemic cretinism) tiie parents 
being goitrous, but it also occurs sporadically , especially m England, 
w hen the parents rarely have a goitre The sex incidence is about equal 
Pathology The thyroid gland may be absent (athyreosis), or small 
and unde\ eloped, and show atrophy of the vesicular epithelium, with 
o\crgrowth of the connecti\e tissue Adenomata containing little 
colloid may be present in the gland of endemic cretins 

Clinical Findings The cretm does not develop normally from 
birth Tlie features which attract attention are delay in grovrth, 
intclhgence and mov ement The teeth may erupt late, and constipation 
IS often troublesome 

On Exajnttialion A typical cretin presents a somewhat bloated 
appearance with lack of expression The hair is scanty, the forehead 
low, the skin thick and drv , the nose flat, the tongue may be large, and 
the hands are podgy The abdomen is prominent, and an umbilical hernia 
may be present The thyroid gland may be dilTicult to feel or may be 
enlarged The mtelhgencc is of a very low grade, the cliild being 
practically an idiot, but quiet and easily managed The pulse is slow, 
the temperature subnormal and the basal metabolic rate lovr (such as 
— 40%) X ray examination may reveal delay m ossificatiou of the 
bones, but there is no overgrowth of the epiphyseal cartilage 

Differential Diagnosis In infancy the condition must be diagnosed 
from ^foiigolism (see p C7C), congemtal or acquired mental deficiency, 
such as follows encephalitis lethargica, or other varieties of dwarfism 
In Slongolism the appearances are diaractenstic Wth congenital 
mental deficiency the baby may appear normal, but difficulty may be 
noticed in swallow mg solid food or in sitting up, or there may be a squint 
In dementia following enceplialitis lethaigica the child is often excitable, 
resemblmg an animal 

Course and Complications The course depends upon efficient 
treatment and the date of its commencement An untreated cretm 
becomes an unmtelligent dwarf who is often a deaf mute and lacks 
sexual power If not treated for some years, but little improvement 
can be expdeted, especially as regards mentality Complications are 
usuaUy due to mtercurrent disease. 

Prognosis This is good if the condition is recognised and treated 
earlv but thyroid extract will probably be needed during the whole 
of life and the mentality is usually, but not invariably, subnormal The 
response to thyroid treatmnet is not so good in endemic eases 

Treatment Prophylactic In goitrous districts expectant mothers 
should be given sod lod gr 1 1 d s 

Curative The initial dose of thyroid extract for a cretm should 
always be small, such os thyroideum gr J, increasing to gr 1 or 2 t d.s , 
according to the age of the chdd and the response obtained Sufferers 
from tnyroid deficiency are much more susceptible to thyroid extract ^ 
tlian are normal mdividuals Thyroid treatment should be discontmued 
temporarily duxmg any mtercurrent mfection The child should be 
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weighed every week. An operation may he required to remove nn 
adenoma caitsing pressure. 

Toxic symptoms due to overdosage include tachycardia, sweating, 
vomiting, diarrheea, restlessness and loss of weight. Should these 
appear, the thyroid extract must be stopped, and, when the symptoms 
have passed off, tlie treatment should be started again with a smaller 
dose. 

Myxoedema 

(Secondary or Acquired Hypothyroidism) 

Dednitfoo. A disease due to acquired deficiency of thyroid secretion. 

Etiology. The cause is unknown, except in those cases resulting 
from too extensive removal of the gland (cachexia stnimipriva) or as 
a sequel of lymphadenoid goitre (see p. .658), Predisposing catises : 
1. Age ; Usually between 80 and CO. 2. Sex : More common in women. 
3. Heredity ; Myxeedema may run in families. 

Pathology. The thyroid gland is small. The vesicles are few in 
number and fibrous tissue is present- Jn some instances there is a 
colloid goitre. The skin shows an increase of subcutaneous connective 
or fatty tissue, but there is no oedema, nor is mucin present. 

Clinical Findings. The patient is usually an adult over the age of 40, 
who notices the gradual onset of such symptoms as Jack of energy, 
torpor, increase in weight, deafness, supra-clavicular swelling, loss of 
hair, dryness of tlie skin, sensibility to cold, and constipation. There 
may also be pains in the muscles of the arras or legs near the Joints, 
and a painful swelling may occur in a laige joint such as the knee. The 
patient feels better in hot weather. A few cases with an acute onset 
have been recorded. 

On Exajnination : The face is somewhat round and expressionless, 
the skin has a yellowish tinge, but is red over the molar bones. The 
eyelids may be swollen and so aemi-closed. The lips may be swollen and 
the voice guttural. The hair is dry and rather scanty, and the outer 
parts of the eyebrows are deficient. The tongue may be enlarged and 
speech and cerebration slow. The thjToid gland is usually small, the 
skin IS dry, the liands are rather clumsy, and although the arms and 
legs appear swollen, there is no pitting on pressure. Supra-clavicular 
pads of thickened subcutaneous tissue are characteristic. The heart 
may be dilated and the arteries tliickened, but the blood pressure is not 
usually low, and %nay be high. The pulse is slow, tbe temperature 
subnormal, the basal metabolic rate is reduced to about — 80%, ond 
the sugar tolerance increased. The blood cholesterol is raised and varies 
inversely with the A macrocytic or microcytic anfcmia may 

occur. Tlie urine may contain a trace of albumin. Menstruation may 
be irregular if tlie disease occurs before the climacteric. 

Differential Diagnosis. The appearances of a typical case are 
characteristic. Obesity due to other causes must be excluded (see 
p. 042). The patient’s relatives may think she is suffering from 
“ nerves,” or that she is a malade itnaginaire. The absence of true 
cedema differentiates the swelling of the legs from that caused by 



MASKED HVrOTnynoiDISM 


657 


cardiac or renal disease Swelling of the laige joints may suggesl 
osteoarthritis due to other causes {see p Ci8) Some cases ha\ e been 
nnstaken for essential hj’pertension 

Coune and Complications The condition is usually slowly 
progressive, but arrest may occur at anj stage apart from treatment 
There may be marked mental deterioration Complications are due to 
intercurrent infections 

Prognosis There is usually marked improvement with treatment 
Treatment ThjTOidcum should be gi\ en beginning with gr J and 
increasing gradualh togr Sormoretds until the condition is relies ed 
when the minimal dose required to mamtam the improvement must be 
worked out Care must be taken to give small doses, or palpitations, 
angma or cirdiae failure may ensue The return of the blood cholesterol 
to norma! usually mdicates that a sufficiency of thyroid is bemg gi% en 
although the B M R may still be below normal The urinary output is 
usually increased by the th^Toid treatment Constipation should be 
treated b\ attention to the diet, and the use of laxatives if necessary 
(see p C2) 

Masked HypothyToldism m Adults 
In masked hypotluTOidism the patient presents no clmical features 
of myxffidema, but the BJI R is low and the syTnptoms are relieved by 
thyroid extract Examples are afforded by certain cases of angina of 
effort secondary amcnorrhten and dermatomyositis 

Acute Thyroiditis 

Acute thyroiditis is uncommon, and is more likely to affect a patient 
who lias a goitre than one whose thyroid gland is normal Young 
people are chiefly affected It may compbeate influenza, scarlet fever, 
typhoid fever, puerperal septicamia, eta, or occur apparently spon- 
taneously The thyroid often swells suddenly w ith pam, dyspneea and 
dysphagia There is some fever and at tunes there are ngors Unless 
abscesses form the swelling usually disappears m a few days Cold 
applications should be appbed to the neck, and sedatives, such as pot 
brom gr 10 to 15 giv en 1 1 d If there Is suppuration an operation 
should be performed under general an-esthesia 

Riedel's Disease 
(EumAarfe StrumUis) 

A portion of the thyxoid gland becomes extremely hard, like iron, 
suggesting a malignant tumour The surface of the gland, however, is 
smooth and lymphatic glands arc not mv olv cd The change is a chronic 
inflammatory one, with fibrous tissue formation. The fibrous tissue in 
the affected portion of the gland invades surrounding structures such as 
the trachea and cemcal muscles, and the carotid sheath Men and 
women are equally affected, and it may occur m young people There 
ore often ^mptoms due to pressure on the trachea, cesophagus or 
recurrent laryuigeal nerve, and pam may be referred to the ear These 


6j8 


THE DUCTLESS GLANDS 


symptoms mny be out of proportion to the size of the tumour. The 
skin docs not adhere to the swelling. Owing to the difFiciilty in distin* 
guishing it from a malignant tumour, removal by operation is advisable, 
but complete removal may be impossible on account of its adhesion to 
surrounding structures. 

Lymphadenoid Goitre 

The cause of this condition is unknown. Women over the age of 45 
are chiefly affected. The thyroid is firm and infiltrated with lymphocytes 
and the normal colloid is absent. The gland is uniformly enlarged and 
various pressure effects may be noticed. Jlyxcedema may ensue. 
TVeatment consists in the administratioa of thyroid extract for the 
deficiency symptoms, and operative removal to relieve pressure effects. 

Tumours of the Thyroid 

Simple tumours include an adenoma, also a fibroma or papilloma, 
which are rare. A teratoma is uncommon. A parathyroid tumour 
may he situated in the thyroid and resemble clinically a thyroid 
adenoma. Carcinoma is not very uncommon. It is usually a primary 
growth, but may be secondary to a tumour in the breast, tongue, or 
stomach, or the gland may be involveil by a direct spread from carcinoma 
of the ccsojiliagus. The characteristic features are the stony hardness 
of the tumour, its tendency to adhere to the skin, trachea or larynx, 
and the pressure symptoms due to deviation of the trachea, compression 
of the oesophagus or involvement of adjacent nerves, such as the recur- 
rent laryngeal and sympatlietic. Pain maybe felt m the car. Secondary 
deposits are very liable to form in glan<U, the lungs, bones, the liver, 
the eyes and in the skin. The diagnosis is often very difficult, but 
malignancy should be sus^iected if a tumour gr^ws rapidly after a period 
of inactivity, if it becomes very hard, and if in addition toxic symptoms 
develop. Tlie early onset of dysphagia is also very suggestive. Treat- 
ment IS surgical, but the prognosis is usually hopeless. A secondaiy 
deposit m bone can give rise to hyperthyroidism after thyroidectomy. 
Its removal may lead to myxoedema. Sarcoma of the thyroid is very 
rare ; it is usually a round-celled rapidly growing tumour. 

Granulomata and Cysts 

Miliary tuberculosis may affect the thyroid, and in secondary 
syphilis the gland may enlarge or a gumma may form later. A hydatid 
cyst may also develop in the gland. The cystic adenoma has been 
described on p. G48. A degeneration cyst is due to degeneration of an 
adenoma. Ihemorrhage may occur into it. Retention cysts are also 
described. 


THE PARATHYROID GLANDS 

Introductory. There are usually four parathyroid glands, situated . 
in close relationship to the middle third and lower poles of the posterior 
surface of the lateral lobes of the thyroid gland. Small accessory 
glands may be present in the upper or lower pole of the thymus or in 
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the carotid slieath They are thought to be concerned with mam* 
tenanee of calcium and p<»siblj of phosphate balance in tlie blood 
An extract (parathormone of Colhp) on intramuscular injection causes 
a rise in blood calcium and increased output of calcium m the urine 
The calcium is derned from the bones Deficiency of ^^tnmln D results 
in lack of calcium m bone, and excess may cause liy percalcsmia 
Probably ^ itamm D regulates calcium absorption and excretion m the 
intestines, but it is not e\ ident that it affects parathormone activity 
ParathyTOidectomy m mammals caus» tetany as the result of the fall 
m the blood calcium 


Hjpetparathyroldxsm 

Acute hyperparathyroidism is rare The symptoms resemble those 
resulting from the injection of parathormone into the dog It may 
result from the accidental o\er administration of parathormone, or be 
due to a parathjToid adenoma The chief features are anorc\n, 
nausea ^ximttmg, drowsiness, constipation, and low blood pressure 
The blood urea and calcium are rais^ The condition is liable to be 
mistaken for uraimia Chrome hyperparathyroidism results m generalised 
osteitis fibrosa (see p C05) 

Hypoparathyroidism 

Deficient actuity of the parathyroids results in tetany The 
relationship of tetany to the parathyroid function is not clear in all 
cases 

Tetany 

{Spasmophilia) 

Definition A symptom complex characterised by over excitability 
of portions of the ncraous system, aiith resultant muscular spasm 

Etiology There are tuo mam causes * — 

1 DcficiencN of calcium in the blood In many cases of tetany the 
blood calcium is low injection of pamthormonc or the adnunistration 
of caJciuin b> mouth, intramuscularly or intras cnously , raises the 
blood calcium and relieaes the spasms of tetany Calcium occurs in 
the blood in tlirec forms, 50% is m organic combination, and 50% is 
present cither in un ionised inoiganic form or as calcium ions letany 
may be due to a deficiency of calcium ions In some cases the blood 
calcium figure is low , in others the ionised calcmni may be low although 
the total serum calcium is norma! 2 Alkalosis This docs not rcsnlt 
in a decrease in the serum calcium, but it ma\ lower the amount of 
ionised calcium This has not been prosed, and there is experimental 
c> idcncc against it Other explanations are that the alkalosis increases 
the excitability of nersc fibres or nerve centres, or limits the available 
supply of oxygen to the muscles by altering the dissociation curve of 

oxvhwnioglobin • 

Tetany may result from 1 Parathyroid Dejleieitey The blooil 
calcium js low It may result from operations on the thyroid tland 
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(tetania parathyreopriva). It also occurs in Graves’ disease tv here the 
parathyroids may be involved, and in epidemics possibly due to para- 
thyroiditis. 2. Deficient Absorption of Cahium. Infantile tetany 
associated with rickets results from deficient absorption of calcium 
owing to lack of vitamin D. Osteomalacia in adults may be due to a 
similar cause. Tetany may also complicate cocliac disease, sprue, 
dysentery, cholera and Hirschsprung’s disease. S. Alkalosis. Gastric 
causes include pyloric stenosis and the administration of large doses 
of certain alkalis in the treatment of peptic ulcer. It has been noted 
in chronic arsenic poisoning, in which there is prolonged vomiting. It 
may also occur in high intestinal obstruction and nepliritis. Ilypcrpncea 
is a comparatively common cause of tetany. It may be hysterical, 
voluntary, or result from excessive exercise. Tlie serum phosphorus 
is found to be low if the blood is taken immediately after an attack of 
hyperventilation tetany. In very hot and humid climates hyperpncei’c 
tetany may occur, and fireman’s cramp in some cases is probably due to 
alkalosis, in others to loss of chlorides. 

Tetany is said also to occur as the result of certain poisons sitcli as 
chloroform, lead and morphine, and to be associated with some nervous 
diseases such as syringomyelia or cerebral tuiaouTs. The explanation 
of these conditions is obscure, unless there is hypen’entilation. It may 
also be associated with pregnancy and lactation, possibly due to exces- 
sive demands for calcium, and to deficient absorption of calcium as in 
osteomalacia. 

Pathology. Lesions may be found in -the parotbyioids, such as 
infiammation, hamorrhage, fibrosis, miliary tubercles, leukamic 
Infiltration, and a tumour, or there may be no lesion present. The spasms 
affect chiefly small voluntary muscles ; it is not known whether they are 
neurogenous or myogenous in origin, but certainly both motor and 
sensory nerves are hyperexcitable. It is doubtful if involuntary 
muscles are alTected. Cataract may be due to deposition of calcium 
phosphate in the lens, and calcification of cerebral arteries may be a 
cause of convulsions. 

Clinical Findings. Infantile tetany occurs in rickety children 
between the ages of 6 months and 2 years ; they often have diarrheea. 

, The tetany may show itsdf by attacks of laryngo-sposm (Larjmgismus 
stridulus, see p. 119) or by carpo-pedal spasm (see below), or by general 
convulsions. A case of post-operative tetany of mild degree illustrates 
well the condition seen in adults. The patient complains of attacks of 
tingling or numbness in the fingers, with stiffness in the fingers or arms, 
and then contractions of the hands, the thumb being pressed across the 
palm causing pain. The feet may also be affected, becoming stiff, the 
ankles turning in and the toes bring flexed. Twitching may be noticed 
in various muscles of the body, and the face and the lips may feel light 
during an attack, causing difficult in speech or swallowing. The 
attacks may come on suddenly, and be provoked by raising the arms or 
lying still in a fixed position. The patient may also have convulsive 
his with or without loss of consciousness. Vkion may periodically 
become dim, and finally be lost owing to cataract. 
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On Examination • Bunng an attack carpo pedal spasm is typical 
The hands arc fixed m the accoucheur’s position, with the thumb flexed 
across the conca\ e palm, fingers adducted and flexed at the metacarpo 
phalangeal joint, and extended at the mterphalangeal joints The 
wnsts and elbows may be flexed The feet • The ankles are dorsi 
flexed and may be inverted, with toes flexed and the sole concave 
The knees are extended Tlie feet and hands may be congested The 
comers of the mouth may be depressed and the lips protruded (carp 
mouth) Spasm may also affect the abdominal muscles or diaphragm 
and intercostal muscles, causmg expiratory apncea, and lateral deviation 
of the ej es may occur In a long standmg case the skin is dry, the 
nails brittle, the teeth become eanous and the hair falls out. Cataract 
may develop, and m its early stages can be detected by seeing opacities 
^ ith the slit lamp In severe cases general convulsions may occur m 
adults The increased irritability of the neuro muscular system m 
latent tetany may be demonstrate by the following signs ChvosUk's 
sign A tap over the facjal nerve jd front of the Jobe of the ear provokes 
varying degrees of contraction of the muscles supplied, such as twitching 
of the angle of the mouth, of the outer canthus of the eye, cheek, forehead 
and alie nasi Treusieau’j sign Compression of the upper arm by a 
sphygmomanometer armlet, isith a pressure sufficient to obUterate the 
radial pulse, provokes spasm of the hand m 1 to 5 minutes This may 
not be present in a well developed case Schultze's sign A localised 
dimpling occurs on tapping the protruded tongue with a patella hammer 
Pool s ftgn Extension of the brachial plexus, by forcible abduction of 
the arm, causes spasm m the hand and arm Sc/itesingn-'s itgn Flexion 
of the hip with the knee extended causes spasm of the 1^ £rPs sign 
There is increased exatability of motor nerves to galvanic stimulation 
A kathodal opeumg contraction will occur with a current of less than 
5 milliamp^res, applied to such a nerve as the external peroneal 
Hoffman's sign Stimulation (mechanical or electrical) of a sensory 
nerv e will cause a muscular spasm In post operative tetany the serum 
calcium IS usually below 7 mg per 100 cc As the calcium falls the serum 
phosphorus rises In hyperventilation tetanj the blood calcium is 
normal, but the phosphorus is low 

Differential Diagnosis In infants other causes of convulsions must 
be considered /seep 293.1 I^o^iffoso^sm roust be differentiated from 
other causes of laryngeal obstruction (see p 110) Carpo-pedal spasm 
occurs only in tetany and is diagnostic In adults, generabsed con 
vulsions due to tetany have been mistaken for epilepsy , the patient 
does not, however, always lose consciousness, and there is much pam,. 
Tetanus and strychnine poisoning are usually easily differentiated 
Between the spasms the special signs described above are of -value 
Hysterical spasms are not usually bilateral 

Course and Complications Recurrence is yery hahle to occur , the 
attacks may last a few mmutes, or persist for hours or days Cataract 
18 an important complication 

Prognosis Tetany is a serious condition In infants it may prove 
fatal with laryngospasm or generalised convulsions, and m adults It is 
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especially serious in association with chUdbirtIi» gastric dilatation or 
nephritis, or after operation on the thyroid. 

Treatment. PTophylacUc. In infants prophylactic measures are to 
be directed to the prevention of ridcets (see p. 621). Tetany is rare 
after goitre operations in England, but commoner abroad where more 
radical operations are performed. 

Ctiralive. The spasms, if violent may be controlled by administra- 
tion of chloroform as a temporary measure of urgency. Jlorphine 
should never be given. If the blood calcium is below normal, a diet 
rich in calcium, such as eggs, milk and green vegetables, should be given. 
The optimum daily intake of calcium for a child is 1 G., and for an 
adult 0-75 G. A quart of milk contains 1 G. of calcium. Calcium 
shoiild also be administered as calcium lactate gr. 5 to gr. 240 t.d.s. 
by mouth, or injected intravenously as calcium gluconate 10 mils daily, 
until the symptoms arc relieved. When calcium is given by mouth 
vitamin D should also be given, such as liq. calciferol. (B.P. Add.) (sec 
p. 621 ) daily. High potency OsCelm tablets containing 50,000 i.u. 
may be given, 2 tabs, daily for [5 days a week, without additional 
calcium. Even when the blood calcium is below 6 mg. per 100 c.c., 
it is seldom necessary to give intramuscular injections of parathormone. 
A fraction of uradiated ergostcrol, dihydrotachysterol or A.T.IO, which 
docs not contain vitamm D, when taken by mouth raises the blood 
calcmnl. Five to 10 mils are taken daily, but blood calcium estimations 
arc essential as hypcrcalcaimia is liable to occur. ParathjToid extract 
by mouth has no effect in raising the blood calcium, as the active 
principle is destroyed m the stomach. Cataract requires treatment by 
operation. 

Constipation should be relieved by an enema, and a colonic washout 
given every other day, with 1 to 2 pints of normal saline, until the 
muscular excitability is normal. Sedatives such as chloral hydrate 
gr. 5 to 10 b.d.s. by mouth for an adult may be necessary for the 
first 2 or 8 days. If there is gastric dilatation, a tube should be 
passed and gastric lavage performed with normal saline. When the 
calcium in the blood has been restored to normal the patient should be 
kept on a diet rich in milk and eggs, and calcium lactate, gr. 5 to 10 
given daily. Spontaneous hypcrv'entilation tetany can be terminated 
by breathing air containing excess of COf Tissue acidosis resulting 
from muscular activity may be the cause of spontaneous termination 
of hypers'entilation tetany. In other cases of tetany due to alkalosis the 
treatment is as described on p. 88. 


THE SUPRARENAL GLANDS 

Introductory. The suprarenal gland is composed of two parts, a 
cortex and medulla, which in elasmobranoh fishes remain separate ; the 
cortex forming an inter-renal body. Further, the carotid body, tlie para- 
ganglionic bodies and accessory suprarenals belong to the same system. 
The cortex is derived from mesoderm and is composed of cells containing 
lipoid granules. The medulla is of sympatiictic nervous origin and 
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contains chromophil cells around which preganglionic branches of the 
splanchnic nerves end The cortex of the glands is necessary to hfe 
as it contains the active principle, which is a lipoidal substance and is 
available as Eucortone, Cortm orEschatin Vitamin C is also stored m 
tlie corte\ Swingle and Pfiffner have maintained hfe m suprarenalecto- 
niised cits b} daily injections of a cortical extract, the dose being 1 mil 
per kg body weight Desoxjccnrticosterone was subsequently sjTithe 
sised It IS cheaper than Eucortone and has a v erj similar action The 
internal secretion of the medulla is adrenaline, and it is inert on oral 
administration The function of the cortex is uncertain , it is concerned 
with groiTth sexual development and maintenance of life Eucortone 
IS concerned with the metabolism of soihum, chlorme and phosphorus, 
and with water distribution in the body It appears to act on the 
kidneys for when it is lacking the amount of sodium and chloride falls 
in the blood and rises in the urine Adrenalme acts on the junctional 
tissue between the sympathetic nerve terminations and the cells they 
activate The results produced by adrenaline injection are similar to 
those caused bj sympathetic stimulation Atlrcnahne is poured forth 
into the blood in times of stress The effects produced include dilatation 
of the pupils, nse of blood pressure, occcleration of the heart, erection 
of hairs, dilatation of bronchioles, transference of glj cogen from muscles 
to the hrer, increase in blood sugar and blood lactic acid, relaxation of 
mtcstmal muscles and constriction ofthc intestinal sphincters and of the 
arterioles of the skin and splanchmc region 

H}'peradrenJa 

Hypertroph) and tumours may result in overactivitj of tlic supra 
renals 

The Coritcal Tumours These include an adenoma ndeno carcinoma 
and carcinoma An adrenal carcinoma often im oh es the kidney and 
metastases occur in abdominal and mediastinal glands and in the 
lungs liver and brain The tumour mav be functionallj inert causing 
pressure effects or phjsiologieally active resulting in vinhsm or 
feminism V ith the ph>sioIogicallj active tumours diagnosis is possible 
before metastases have occurred and removal of the tumoiu- is often 
successful Ihe condition is known os hjpercortico adrenahsm or the 
ndreno genital sv ndromt 

The Adreno genital Sijndrame This maj affect children or adults, 
due to a simjile or slowlv growmg malignant tumour In Iwys the 
sjmptoms include excessive muscular development, a low voice and 
premature sexual development {the infant Hercules) Girls assume 
male cliarnctcristits The onset of menstruation is delaved the 
skin of the face is coarse and rctl the voice harsh the pubic hair 
increases, there is obesity and the clitoris maj enlarge In adults the 
svaiiptoms and signs closelj resemble Uiosc of Cushings sjndrome 
(see p C‘58) There is a similar distnbution of obcsitj, facial hirsuties, 
loss of sexual desire, and in women amenorrhcca There may be a 
ncrsislcnt gljcosuria and high blood pressure A direct X rav examina- 
tion of the renal region and one taken after the injection of Uroselcctan 
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(iodoxylum B.PJidd.) may suggest the presence of a suprarenal tumour. 
The diagnosis is aided by examination of the urine for the presence 
of the male sex liormone. The normal secretion of androgens is 5 to 
15 mg. “ sterone ” a day. Female patients with a cortical tumour 
often excrete over 100 mg. “ sterone,** and with male patients a mode- 
rately high androgen excretion is found. The Ponceau fuchsin stain 
with a counter stain of aniline blue is of value in confirming the diagnosis 
when the suprarenal has been removed and can be examined micro- 
scopically. The normal suprarenal cortical cells stain blue, in ^drilism 
they stain red. Removal of the tumour may effect a cure. 

The SleduUarif Tttmours. A paraganghoma may result in paro.xysms 
of high blood pressure, with nausea, vomiting, shivering, sweating, 
pallor, tachycaniia and fever. Other medullary tumours include the 
ganglio-neiiroma, whiclj is benign, and the neuro-blastoma which is very 
malignant. The latter affects children. When the right suprarenal is 
involved metastases occur In the liver (Pepper syndrome), and with 
the left suprarenal the bones and left eye may be affected (Hutchison 
syndrome). 

In Graves’ disease (see p. 640) or after shock, overactivity of the 
luprarenals may be present with diminished sugar tolerance and 
glycosuria, the sugar being derived from glycogen in the liver and 
muscles, and possibly from protein. At the climacteric some of tlie 
symptoms such as rise of bloc^ pressure may be due to hyperadrenia. 

. Hypoadrenia 

The most important manifestation of hypoadrenia is Addison’s 
disease. Other conditions which may be associated wth hj’poadrcnia 
are : — Circulatory failure and shock symptoms as in diphtheria, typhoid 
fever, scarlet fever and cholwa. Hemorrhagic necrosis of the supra- 
renals may be the lesion in these cases. Acute suprarenal luemorrrhoge 
involving the medulla may occur in the fulminating type of meningo- 
coccal meningitis, associated with a petechial rash. This is usually 
rapidly fatal. Neurasthenia may result from a functional disturbance 
of the suprarenal glands. In congenital hydrocephalus the medulla 
of the suprarenals has been found absent in some cases. Progeria may 
be due to a hypoplasia of the cortex. 

Addison’s Disease 

Definition. A disease characterised by low blood pressure, gastro- 
intestinal disturbances, weakness and pigmentation of the skin. 

Etiology, Addison’s disease is caused by a lesion of the suprarenals, 
and less commonly of the splanchnic ganglia. It is rather more frequent 
in males. 

Pathology. Addison, in 1855, based his description on 11 cases j 
of these the suprarenals were tuberculous in 5, carcinomatous in S, 
fibrotic in 2-, and an acute hsmorrhage had occurred in 1. In 4 of his 
cases only 1 gland was affected. Tlie glands may also be gummatous, 
ntropbic or suppurative, or they may be normal, but the splancJmic 
ganglia are then diseased. Tlie low blood pressure is probably due to 
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loss of sodium The gastro*mtestmal disturbances may be due to 
unbalanced ^agal activity or to disturbances of water metabolism, 
alkalosis, and a rise of blo^ urea , the general a eakness to unneutralised 
toxins and to a deficient sugar supply to the muscles, and the pigmenta- 
tion to a disturbance of metabolism wliereby tyrosine, normally present 
in the skm, is changed by tyrosinase into melanin instead of bemg 
converted mto adrenalme The excess of raelamn may be due to a 
deficiency of ascorbic acid (see p C18), which is normallj stored in the 
suprarenal cortex and which inhibits pigment formation The localised 
distribution of the pigmentation suggests that cutaneous s aso dilatation 
plays a part 

Clfnfcal Ffndmgs The patient is usually an adult between the ages 
of 20 and 40 who notices progressive weakness, loss of appetite, wastmg, 
darkening of the skin, and coldness of the extremities Pigmentation 
may precede the other symptoms of Addison's disease by several years 
Vomiting may occur from time to time or be very persistent, and there 
may be ^arrhoea Rarely the disease has an acute onset 

On Examination The patient appears somewhat wasted There 
13 chestnut bromi pigmentation of the skin, especially on the face, the 
backs of the hands axiU®, round the nipples and navel, m the pubic 
region, and where there is pressure as at the waist or garter Ime Small 
black spots may be seen, especially on the forearms, leucodermic 
patches may also occur, and the hairs growing from them may be 
blanched Slaty pigmentation may occur on the tongue, the buccal 
mucous membrane, or m the conyunctiv®, onus or vogma The blood 
pressure is low, usually below 100 nun Hg systolic The pube is 
somewhat frequent and the temperature usually subnormal, apart 
from actne tuberculosis Cnicidcation of the suprarenals may be 
seen in some cases on X ray examination of the abdomen The blood 
Anieraia may be present, or the blood may be \ iscid There may be a 
relatn e ly mphocytosis with an eosmophilia up to 6% The blood urea 
and non protem nitrogen rise in the penultimate stage There is a 
marked fall of the blood sodium aod to a lesser degree of tlie chloride 
and a rise of the potassium The urme Sp gr 1,008 to 1,012 A 
trace of albumin and a few red cells are usually present The basal 
metabobc rate is low 

Differential Diagnosis The weakness and pigmentation may 
su<^est pernicious ansmia , this is excluded by a blood count Other 
causes of pigmentation and gastric disturbance must be considered, 
such as arsemc poisomng, abdominal growths and pregnancy. Caremoma 
of the stomach is excluded by the fractional test meal, opaque meal, 
occult blood test m feces, and the absence of a tumour or of secondary 
deposits It may, however, co-exist with Addison’s disease Ih 
suspected arsenical poisoning the hair should be tested for arsenic 
Other causes of pigmentation which may ha\e to be considered are 
race sunburn, dirt, silver and lead poisoning, haeinochromatosis, 
abdomuial tubaculosis, and Graves’ disease A sy^olie blood pressure 
much o%er 100 mm Hg renders the diagnosis of Addison’s disease very 
imlikely The Cutler sodium tdilonde dqirivation test is of value m 
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the diagnosis of doubtful cases of pigmentation, and in vomiting 
associated wth pulmonary' tuberculosis in order to determine whether 
tlie suprarenals are affected. The patient is given a low sodium and 
high potassium diet, and the urinary sodium or chloride is estimated 
during the last 4 hours of a 52 hours’ period. In Addison’s disease, 
although the blood sodium and chloride are low, the urinary sodium 
chloride may be as much as six times greater than normal. Under the 
conditions of the test an urinary chloride in excess of 225 mg. per 
100 c.c. is indicative of adreno-cortico insufficiency. This test is 
d.angerous and nnnecessarj’, ns the diagnosis is obvious, in severe 
cases of Addison’s disease, for fatal coma may be precipitated. For 
details of the test sec Cutler, Power and Wilder, 1938, 111, 

117. 

Course and Complications. The course is usually progressive, and 
complications such as intercurrent infections or myocardial degeneration 
may ensue. Crises may occur in which the patient is collapsed and 
appears moribund. Diabetes mcllitus is a very rare complication. 

Prognosis. This is very grave, death may occur in a few weeks 
or be delayed for several years. Recovery has been recorded in some 
instances. The most favourable cases arc those in which the suprarenal 
lesion is simple ntropliy. Active pulmonary tuberculosis is a very grave 
complication. The prognosis has undoubtedly been improved by the 
introduction of the special treatment detailed below. 

Treatment. The principles of treatment of a subacute or chronic 
case consist in the administration of cortical extract or a synthetic 
preparation together with sodium chloride and water, and restriction of 
the potassium intake. Sodium is life and potassium is death to the 
sufferer from Addison’s disease. Eiicorlone may be given intravenously, 
intramuscularly or subcutaneously In doses of 10 to 20 mils daily for 
a moderate case, the maintenance dose being worked out subsequently, 
and this may he 10 mils once or twice a week. A synthetic preparation, 
desoxj'corticostcronc acetate, dissolved in sesame oil, such ns D.O.C.A., 
Percorten, or Syncortyl, may he preferred in doses of mg. 5 to 10 daily 
injected intramuscularly, and later mg. 5 once or twice n week. This is 
cheaper than the cortical extract, liut in some c.ases relapses occur 
when the sjuithetic preparation is used, possibly due to the lack of some 
factor present in the natural extract. Pellets of the synthetic prepara- 
tion may be implanted subcutaneously to obviate the administration 
by injection. The effect of four mg. 50 pellets thus implanted will last 
for 2 to 8 months. Sodium chloride should be administered in doses of 
5 G. t.i.d. gh cn in capsules, milk, or water flavoured with sjTup of lemon. 

The 7 >aticnt is often deliydratc<l and plenty of water should be 
taken. Excessive doses of sodium chloride and water may eventually 
lead to liypcrtcnsion, adema and congestive heart failure. The patient 
should be examined everj’ month to prevent such complications 
developing. Tiie diet should contain less than 1-5 G. potassium thiily. , 
A normal diet contains about 4 G. potassium. Substances rich m 
potassium which should be avoided include peas, beans, lentils, soups, 
dried fruits and cliocolatc. 
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Should a crisis occur, the patient should be kept ■warm and the 
bed heated \\ith an electric cradle An lntTa^enous drip should be 
gi\en usuig n solution containing dextrose 100 G , sod chlorid 10 G , 
sod citmt 5 G , Eucortone 50 mils, and water to 1,000 mils Up to 
150 mils Eucortone may be required m the 24 hours 

Operation maj sometimes be required for tlie rcmoi al of a tuber- 
culous suprarenal gland and ktdne> The patient should be stabilised 
as described abo\ e, and on the morning of the operation an mtra^ enous 
injection sliould be gn en of 2 litres of the above solution w ith Eucortone 
20 mils per litre After tlie operation this should be repeated once or 
twice 

THE PITUITARY BODY 

Introductory The pituitary body is essential to life It is com- 
posed orthe following parts The anUnor lobe (pars distalis) formed of 
chromophobe or agranular, and chromophd or granular cells in columns, 
the latter being eosinophil or a cells and basophil or jS cells, with con- 
nective tissue and blood vessels It is thought that the chromophobe 
cells do not produce an internal secretion, but a secretion is derived 
from the clironiophil cells The anterior lobe produces many hormones, 
the most important of which are the growth hormone, the gonado- 
tropic, the thjTotropic, the ailrenotropic, the pancxeatotropic, the 
diabetogenic aud kctogenic, the parathyrotropic, and the lactation 
(pTobctin) hormones 

The growth hormone is thought to be produced by the eosinophil 
cells The gonadotropic hormones are believed to mOuence both tlie 
female and male genital systems One hormone, Prolan A, know n also as 
the follicle stimulating hormone (F S H ) in the female causes growth 
of the ov arisn follicles and the liberation of the ccstrogenic hormone, 
cestradiol (see p 675) In the male it acts on the testis and is concerned 
w ith spermatogenesis The other hormone. Prolan B , or the luteinizmg 
hormone (LJi ), is responsible for the formation of the corpus luteum 
and the secretion of the ovarian hormone, progesterone (see p C75) In 
the male it is concerned with the descent of the testicle and provokes 
the internal secretion of the interstitial cells, which is known as testo 
sterone (see p 675) (Estradiol is excreted m the unne both of women 
and men, and m women the amount excreted increases during pregnancy 
and durmg certain phases of the menstrual cjcle Progesterone is 
excreted in the urine as pregnanediol, and testosterone is excreted as 
androsterone Tlie jiresence in the unne of an anterior pituitary like 
luteinizing gonadotropic substance, originating in the chononic tissue 
of the placenta, forms the basis of the Aschbeim Zondek test for preg 
nancy It produces Iismoirbagie follicles in the ov ary of the sexually 
immature mouse A similar substance is found m the urine m chorion 
epithelioma, hydatidiform mole, and malignant disease of the testis 
Cbntcnl Appheatton^ of the Gonadotropic Hormones The available 
preparations are not usually derived from the pituitary but from tlie 
serum of pregnant mares and from pregnancy urme They are pre- 
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sumably formed in the placenta. Those obtained from pregnant mares’ 
serum 'more completely resemble the two pituitary gonadotropic 
hormones than do those derived from human pregnancy urine, which 
are chiefly luteinizing in eljaraetCT. Tlie former include preparations 
such as Antostab, Gestyl, Gonandyl, and Serogan, and those from 
pregnancy mine include Antuitrin S, Gonan, Physostab, Prcgnyl, and 
Prolan. Tliey are used for the treatment of pituitary infantilism, un- 
descended testis and sexual und»-development, and for certain types 
of metrorrhagia and sterility. 

The Pars Tuberalis is difllcult to demonstrate in man ; its function 
is not known. 

The Pars Intermedia. This is very variable in amount. It Surrounds 
the pars ner\'Osa and contains basophil cells. It secretes intermedin 
which has a melanophore-expandlng effect on frogs and may also 
possess antidiuretie properties. 

The Pars Nervosa consists of neuroglial cells, ependymal tells and 
pyramidal granular cells, catted pituicytes. There are also present non- 
myelinated nerve fibres, hyaline masses and blood vessels. Pituitrin 
is secreted, probably from the pituicytes. This has been subdivided into 
oxytocin (Pitocin) stimulating the uterus and vasopressin (Pitressin) 
which is antidiiiretic, raises the blood pressure, stimulates intestinal 
and other involuntary muscle and possibly raises the blood sugar by 
its effect on the glycogen in the liver, and is concerned with fat meta- 
bolism in the liver, preventing obesity. The secretion enters the blood 
stream and the posterior lobe secretions are not found in the cerebro- 
spinal iluid. 

The anterior lobe, pars tuberalis and pars intermedia constitute 
the glandular division and are derived from Hathke’s pouch of the 
Btomodxum, and the pars nervosa, infundibular stem, and median 
eminence constitute the neural division and are derived from tlie floor of 
the fourth ventricle. The posterior lobe is composed of thepars intermedia 
and the pars ner\’osa. Disturbance of function is kno^vn as dyspitui- 
tarism, which may be in the sense of overactivity of any part or parts 
of the gland, constitutuig hyperpituitarism, or underactivity known as 
hj-popituitarism. 


Hyperpituitarism 

Overactivity of the pituitary may give rise to sexual precocity or 
pganUs-m \C befort growth hns teased, or Vo ntaomtgaly 15 IV 

bepns later. 

In infancy hyperpituitarism may cause hemihypertrophy of the 
whole of one side of the child, or one only may be affect^. TJiis 
usually becomes unnoticeable as the child grows. 

During childhood gigantism (height over 70 inches) may ensue or 
pituitary glycosuria. Thus a boy of 9 years of age may be over 6 feet 
tall. 

In adult life acromegaly may develop, or virilism in women asso- 
ciated with a basophil adenoma of the anterior lobe. Cushing’s 
s^drome is associated with such a tumour, which may be very minute. 
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Young people are cfiieflj affected Sfales arc usually tall and females 
short There is adiposity of the face, neck and trunlc but not of the 
limbs Purplish cutaneous stire are seen on the louer part of the 
abdomen and on the thighs The Wood pressure is raisdd and there is 
hj'pertnchosis in T\omen of the chin upper hp and side whisker areas 
The pubic hair has a male distribution Hair tends to fall out on the 
head Erj throcytosis occurs in some cases The bones may be soft 
In some cases there is gljcosuna Tliere is usually impotence or 
amenorrhcea In addition to the pituitaiy lesion the testes or ovanes 
maj be found atrophied post mortem The adrenals are often enlarged 
and ma> contam secondary adenomata Cushing’s syndrome, when 
occurring m women is difficult to diagnose from the adreno genital 
sjndrome The special tests described on p 603 should be carried out, 
namely estimation of androgen excretion m the urine and X ray 
exammation of the kidnej’s before and after Urosclectan (lodo^lum 
B P^dd ) injection X raj treatment to the skull may afford relief 
A pituitary tumour (usually an agranular adenoma) may cause pressure 
sjTnptoms such as loss of vision and headache, without sjTnptoms of 
secretorj disturbance If it presses on the basoplnbc tissue, sexual 
dehcicncy sjinptoras such as amenorrhcea maj occur There may be 
optic atrophj v-ith leg pains and absent knee jerks (pituitaiy tabes) 
differing from tabes dorsalis clinically in that the pupib react to light 

Stalk tumours (suprasellar cysts) cause headache and loss of vision 
The sella turcica is often distorted and a shadow may be seen abo^ e it 
by Xrajs There may be early optic neuntis and later atrophy, 
cUnically it closely resembles an adenoma of the pitmtary A suprasellar 
endothelioma may abo occhr 

Filxntary Glycosuria The mechanism of its production is obscure 
but the anterior lobe is thought to produce a diabetogenic hormone 
which maj cause glj cosuna possiblv bj damage to the cells of the 
pancreas A gljcotrophic substance is also thought to be secreted 
Vihich inhibits the action of insulin and so raises the blood sugar 
Pitiutrm abo inhibits the action of insulm A ketogenic hormone is 
also belie\ed to be formed in the anterior lobe and it mnj be distinct 
from the diabetogenic hormone The pancrcatotropic factor is thought 
to increase the production of insulin possibly by stimulating the growth 
of the P cells Its effect therefore iviU be to lower the blood sugar 
Clmically pituitarj gljcosuna may be associated with a pituitary 
tumour or witli basal meningitis 

Acromegaly 

DeOnition A disease cbaractensed by enlargement of the 
extremities 

Etiology Acromegaly is caused bj ersecretion of tlie pituitary 
(chiefly anterior lobe) 

Pathology There is usually an eosinophil adenoma of the anterior 
lobe, less frequently the tumour is a glioma endothelioma or sarcoma 
There is often hyperplasia of the adrenal cortex 
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Clinical Findings. The patient b usually between the ages of 20 
and 40 at the onset. The disease may first show itself directly after 
pregnancy. The sex incidence is practically equal. The patient may 
first notice tingling or numbness of the hands and feet, and later enlarge- 
ment of the head, face, hands or feet. He then complains of headache, 
often bi-temporal, and of visual disturbances such as dimness of the 
outer part of the fields of vision. Amenorrheea may be the first sjTnptom, 
Early there may be sexual excitement, hut mental torpor develops later. 
Tliere may also be loss of smell, trigeminal neuralgia or nasal discharges 
of blood, mucus or cercbro-spinal fluid. In some cases the patient lias 
attacks, knossn as “ uncinate fits ” with an aura of smell or taste, and 
convulsions may follow. 

On Examination : In an established case the appearance is charac- 
teristic ; the lower jaw, the malar bones and orbital ridges are prominent 
and tlie skull is enlarged. Twenty per cent, of patients are over 5 feet 
n inches in height. The tongue is big, the teeth spaced, the nose broad, 
the skin rough, thick, and It may be dark. The hands and feet are 
enlaced, the chest big, and there is frequently kyphosis. Pierre JIarie 
described two types of hand, the tj/pc en tong, and the li/pf massive, 
which is spade-Uke (see Pig. €5, facing p. 651). The thyroid gland is 
often palpable. The temperature is low in the later stages of the 
disease. The blood pressure may be raised. 

Special Examinations, The eyes: The characteristic change is 
bi-temporal hemianopia, due to pressure of the tumour on the decussating 
fibres of the optic nerve in the ehiasma. This Is determined by plotting 
the fields of vision. Early changes include primary optic atrophy and 
a scotoma for red. Optic neuritis rarely results from generalised 
increased intracranial pressure. The thinl, fourth or sixth cranial 
nerves may be compressed in the cavernous sinus with weakness of tlie 
ocular muscles. A stereoscopic X-ray of the skull : This may show 
enlargement of the sella turcica or erosion of one or both of the anterior 
or posterior clinoid processes. X-ray of the hands : A tufting ” 
appearance may be seen in the terminal phalanges which show lines 
radiating like a fan. Sugar tolerance lest : In the early stages the 
tolerance may be diminished, the blood sugar rising above the renal 
threshold and glycosuria resulting. Later there is hypopituitarism 
with increased sugar tolerance. Basal metabolic rate : This may be 
increased early and diminished later in the disease. 

Differential Diagnosis. The appearances of a developed case are 
typical. In the early stages tlie special examinations mentioned above 
will help in the detection of a pituitary lesion. 

Course and Complications. The course is usually progressive, but 
there may be intermissions. Certain types are described : 1. Benign. 
Duration up to 50 years. 2. Chronic. Duration 8 to 80 years. 3. Acute 
malignant. Duration 3 to 4 years. 4. Cephalic. Head only affected. 
5. Stationary. C. Formes frustes. The headaches may become excru- 
ciating and blindness or dementia occur. Death may result from heart 
failure, convulsions, diabetes mellitiis, uncmia or intcrcurrent infections 
such as pneumonia and tuberculoris. 
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Prognosis This is very grave, but there is a tendency to arrest 
in some cases, and a cure has been effected by operation 

Treatment X ray treatment to the skull may afford relief 
Operation is usually advised on account of tlircatcn^ loss of vision 
or severe headache A decompression and incision of the capsule of 
dura maj relieve headache, even if the tumour is not removable In 
the earlj stages injiroideum, increasing from gr 1 to gr 5 daily, may 
also be of value Insulin and dietetic restrictions may be necessary 
for the gljcosuria In the later stages of hj’popituitarism daily subcu 
taneous injections maj be given of 1 mil of anterior lobe extract 
(Antuitnn) 


Hypopituitarism 

The effects produced b} under activity of the pituitary varj with 
the age of the patient. The charactenstic features are sexual martivit} , 
infantilism deposition of fat, lowered metabolism, and ovcrsccrction 
of urine The lesion, if an adenoma, is of the chromophobe type, and 
probably produces its effect bj pressure on the chromophil cells of tlic 
pituitary In other cases the symptoms are due to a persistence of 
chromophobe cells and improvement occurs os more granular cells are 
fonned 


Pituitary Infantihsm 

The Loraxn Type (Atchosis) The child docs not grow, the trunk 
espceiall) being short The intelligence is good The sexual organs arc 
small but there is no adiposity It is considered to be due to msuincicnc) 
of tlie anterior lobe 

FrChUch's Type (Dystrophia adiposa genitalis) Tins was originally 
described in a boy of 14 but may not commence until adult life There 
IS adiposity affecting the arms legs ond trunk, especially aroiind the 
pelv is and below the scnpultc The skin is smooth, the lingers tapering, 
the genital organs immature, the intelligence is usually normal but 
there IS a tendency to somnolence (fat boy of Dickens) The blood 
pressure isWiftcn slightly raised The temperature is subnormal and 
the sugar tolerance is increased Males lend to conform to the female 
tjTic Tins variety occurring m children is sometimes callctl the 
Vnssaud type Another variation occurring in children, in whicli the 
face IS round, is railed the “ pudding face ” type of Pcamsidcs Tliev 
arc thought to be due to insiillictcnc} of both lobes of the pituitar} 
Ihr t aureiice Mooji Hirdl at/ndrome is clmmrtensed bj obcsitv, j>o1v- 
daetvhsm mental dcficicncv, and retinol changes resembling those of 
retinitis pigmcntosi 

H>'popitui(ar{sm In Adults 

Tlicre LS usuallj general obcsitv, especially around tlic pelvic girdle, 
and diminution of sexual function Ihc male skeleton and ptibic hair 
distribution tend to conform to tlie female type The fingers J>ccome 
delicate and tapormg and the skin smooth In females there is usually 
amenorrha'n 
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Simmond's Disease (Hypophjraeal cachexia. Splanclinoraicria). 
This is due to deficiency of the anterior lobe, which is often found to be 
replaced by scar tissue, or wluch may be the site of an embolus, throm- 
bosis or lisnmorrhage. It occurs in adults usually over the age of 30, 
and affects both sexes. There is usually marked emaciation, with 
trophic changes in the teeth, hair and nails, loss of appetite, vomiting 
and profound weakness. Sexual power disappears, the temperature and 
B.M.R. arc low. The similarity to anorexia ner\’05o has been referred 
to on p. 27. In some respects it resembles Addison’s disease, but there 
IS usually no pigmentation. Death usually occurs in 1 to 2 years. A 
case which was presumably due to a fimctional disturbance of the 
pituitary has been successfully treated by the injection every other 
day of 150 rat units of the anterior pituitary-Hke gonadotropic substance 
of pregnancy urine ; 5,000 rat units were injected in 4§ months. In 
another case daily subcutaneous injections of anterior lobe extract 
(Anluitrin) 1 mil. daily, resulted in n gain of 15 lb. in 2 weeks. 

Derawi's Disease (Adiposis dolorosa). This usually occurs in women 
after the climacteric. Painful, fatty, subcutaneous masses appear, 
especially in the upper arms and thiglis, and there is general 
weakness and mectal deterioration. In all cases of suspected hypo- 
pituitarism 4 sugar tolerance test should be performed. The tolerance Is 
usually increased. The basal metabolic rate Is low. An X-ray film of the 
skull may reveal alterations in the pituitary fossa, and visual disturbances 
may occur. The temperature is often about 97® F., ond an injection of 
1 mil. of the extract of the anterior lobe of the pituitary will cause a 
rise of temperature to 09® F. (Cushing’s thermic test). 

Treatment. This is not very satisfactory. If a tumour is present 
an operation may be necessary to relieve headache or preserve vision. 
In pituitary infontilism treatment should be begun with gr. ^ of 
thyroideum. Oral administration of pituitary extract is probably 
without effect. Children may be given subcutaneous injections of 
Antuitrin Growth, 2 to 5 mils twice a ^veek. A gonadotropic factor 
obtained from pregnant mares’ serum, such as Antostab, can also be 
injected, 1 rrul. daily. « 

Diabetes Insipidus 

Definition. A disease cliaracterised by tliirst and persistent polyuria, 
the urine being of low specific gravity and containing no abnormal 
substance. 

Etiology. Probably nil cases are due to lack of tlie anti-diuretic 
pituitary hormone, associated with hypofunction of the posterior 
lobe, or with lesions of the hyTtothalaraus near the tuber cineriiim. 
The nucleus supraopticus in the hypothalamus is probably the controlling 
centre. IVnter-balance in the body is disturbed by loss of the oliguric 
hormone which normally aflccts tlie thin segment of the loop of llenle, 
stimulating it to absorb water and so to concentrate the tlrinc. Normally 
1C8 5 litres of glomerular filtrate are reabsorbed in 24 hours, and in 
diabetes insipidus this amount may be reduced to 180 litres. Tlie secre- 
tion of the thjToid gland also appears to increase water eJimination and 
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sjuiptoms of diabetes insipidus arc sometimes associated with thjTo 
toxicosis Preihsponng causes 1 Hcreditv, especially in the benign 
idiopatlnc cases 2 Age 10to40jcairs 8 Sex Males predominate 
Pathology The following lesions have occurred Sarcoma, 
secondary carcinoma, a chromophobe adenoma, gumma or leuk'emic 
infiltration of the pituitary , injury to the sella turcica as by a bayonet 
or bullet wound or fractured base, basal syphilitic or tuberculous 
meningitis involving the inter peduncular space It is also a symptom 
of the Hand Schuller Christian disease (see p 512) and of post 
encephalitic Parkinsonism Experimental puncture of the hyTio 
thalamus, or compression of the infundibulum by a clip results m diabetes 
insipidus At autopsy there may be enlargement of the kidneys, 
ureters and bladder 

Clmical Findings The patient is usually a young adult, who 
notices increasing thirst and tlie passage of large quantities of urine 
There may be a sudden onset after an injury He is usually constipated, 
the mouth dry, and sleep is disturbed by the desire for micturition 
Sometimes there is great hunger and thirst becomes unquencliable 
On Ezaimndion In an established case there is usually emaciation 
with a dry skin Neighbourhood symptoms may be present if the lesion 
IS ft tumour Tlic urine Specific gravity 1,001 to 1,005 Volume 
10 to 40 litres daily There is no albumin but occasionally a trace of 
sugar may be present “1 he blood The red cells may be ov er C millions per 
0 mm The W assermann reaction may be positi v e The sugar tolerance 
IS normal or diminished The basal metabobc rate is usually normal 
An X ray film of the skull may shovr enlargement of the sella turcica 
Differential Diagnosis Other varieties of polyuria and frequenev 
must be excluded especially those due to chronic ntphroselerosis inter 
mittent hydroneplirosis diabetes meUitus, hysteria and an enlarged 
prostate Tlie renal function tests and abnormal urinary constituents 
serv e to diagnose chronic nqdiritis In hy steria and intermittent 
hydronephrosis the polyniria is uiconstnnt, and a renal swclbng may 
be felt m the latter Examinations of the urine and the blood for sugar 
differentiate diabetes melhtus 

Course and Complications The hereditary type often runs a 
prolonged course for many years In other cases the course must 
vary with the cause. Complications include pulmonary tuberculosis 
and coma , the latter is the usual mode of termination 

Prognosis This vanes witli the cause In idiopathic cases life may 
be littU, if at all, curtailed Syphilitic cases mav be cured by treat 
ment In malignant cases the disease is usually fatal withm a y ear 
Treatment In syphilitic cases iodides and valerian should be 
given such as Pot lod gr 5 to 10, tnc valerian ammoniat m 30 
sp ammon aromat m 20 aq roenth pip dest ad fi 02 1 FI { 
three times a day A salt poor diet may be given but the fiuid intake 
should not be restricted Pituitrm has an antidiuretic effect , 1 mil 
may be required twree or three times a day intramuscularly* or last 
thmg at night, or 0 5 mil of Pitressm which is the active constituent 
U intestinal coUc ensues 1 mil of Pitmtrm (half strength) mav 1 

BZIOOST’S MXOinrt 
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as a nasal spray or on a little wool as a nasal plug as an alternative, 
but this is not always efTicacions. Nasal insufllation of the powdered 
whole gland, mg. 25, 3 or 4 times daily and during the night, may also 
be tried. A more prolonged clTeel, lasting for about 44 bouts, is obtained 
by the subcutaneous injection of 1 to 1-5 roil, of Pitressin Tannate 
(5 pressor units in 1 mil. of peanut oil). This treatment may liave to be 
continued indefinitely. Thyroidectomy has proved successful in 
certain cases following encephalitis letliargica, and in those associated 
with thyrotoxicosis. 

THE THYMUS GLAND 

The thymus increases nortnaliy in size until puberty, after which it 
gradually atrophies. It is probably concerned with growth, and n con* 
centratc called thymo-crescin has been prepared from it, which on 
injection increases the general growth of rats. 

Clinically, it is of importance in status lymphattcus and if a tumour 
arises in it. It is sometimes enlarged in exophthalmic goifre and in 
myasthenia gravis. 

Status Lymphatlcus 

A condition characterised by enlargement of the thymus gland and 
lymphatic tissue generally. The symptoms include i Thymic astluna, 
due to pressure of the enlarged gland causing dyspnceo with stridor. 
This may be mistaken for croup due to laryngeal obstruction. Sudden 
death may occxir during sleep or during the administration of 
on aniesthetlc, possibly due to mechanical stimulation of the vagus. 
A status hypoplasticus. It is thought that some children with the 
status lymphattcus grow up, there being a compensatory overactivity 
of other glands such as the suprarenal or pituitary (Timme’s multi* 
glandular syndrome). Enlargement of the thymus can be diagnosed by 
X*ray examination and treated by exposure to X-rays. 

Thynuc Tumours 

These may be simple, such as a lipoma or fibroma ; cystic, such as a 
dermoid ; or malignant, such as a carcinoma or sarcoma. The tumour 
may also be due to Hodgkin’s disease. The etfects produced are 
mechanical, those of a superior mediastinal tumour. 

Trcatmenfi The tumour may be removed in some cases by an 
operation involving splitting of the sternum. If this is not possible, 
X-rays stiould be used. 

THE PINEAL BODY 

The function of the pineal body is not definitely known. It probably 
forms no internal secretion but exerts through the nervous system a 
clieck upon sex development. 

The Pineal Syndrome 

A pineal tumour, such as a teratoma, may give rise to overgrowth 
and sexual precocity ia boys but not in girls. It may also produce 
internal hydrocephalus with headache owing to obstruction of the 
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Sj h nn aqueduct , pressuTC on the corpora quadngcmina or cerebellum 
maj result m diplopia and fits, and may cause tremors of the ex* 
tremities One or other pupil mnj not react to light and external 
oculomotor pnraljsis may be present Xrays may re\eal a pineal 
shadow The prognosis is usuaM> hopeless, as surgical removal of the 
tumour IS rarclj possible X ray treatment may be gnen 

THE TESTES 

As described above (see p 667) the luteinizing hormone of the 
anterior pituitary is concerned with the descent of the testicle and 
provohes the internal secretion of the interstitial cells, which is known 
as testosterone Testosterone can be sjTithesised and its propionate is 
available for clmical use The treatment for failure of descent of the 
testicles, where there is no mechanical obstruction, consists m the 
injection of a preparation obtained from pregnancy urine such as 
Antuitrin S, SOO rat units (5 mils) twice a week for 3 months Lack 
of development of the penis and testicles, or post pubertal eunuchism 
due to loss of the testicles by an accident, may be satisfactorily treoted 
bj the intramuscular injections of testosterone propionate, mg 6 to 25, 
dally. Methjl Testosterone ma> be gi\cn by mouth dailj, mg 10 to 
100 being usually required 


THE OVARIES 

Oiflnan Hormonts As described above (see p 667) the ovary, 
when stimulated by the pituitary gonadotropic hormones, secretes the 
cestrogeme hormone, ccstiadiol and the actn e principle of the corpus 
luteum, progesterone (Estradiol is concerned with the growth of 
breast duct tissue, and with the proliferative changes in the uterme 
wall which occur during the first half of the menstrual cycle Proges 
terone causes premenstrual changes in the utenne mucosa is responsible 
for the implantation of the ovum and placental formation, and growth 
of the alveolar breast tissue durmg pregnancy (Estradiol can be 
obtained from pregnant mares’ urine, and irstradiol benzoate is used 
clinically as its absorption is slowed by bcnzoylation Synthetic 
cestrogenic analogues (such as stilboistrol and hexcestrol) are also now 
available for clmical use Progesterone is obtained from the corpora 
lutcaofsows or it can be synthesised 

Climcal AppheaUons The value of these testrogemc substances 
m the treatment of amenorrhosa is doubtful but primary amenorrheea 
with infantihsm has been treated by the mjection of 250,000 mter- 
national benzoate units of ccstradiol spread over a period of 5 weeks 
To mhibit lactation after childbirth stilbcestrol, mg 5 to 10, given by 
mouth withm24hoursofthebirth,isusuaUy sufficient Mg ItoStds 
is required for the treatment of kraurosis and senile vaginitis, and for 
^aglnltls in infants and children mg 1 tablet, crushed m milk, is 
given 1 1 d for 12 doses Symptoms due to deficiency of ovanan 
secretion occur at the climacteric They uidude amenorrhcca, headache, 
flushings, increase of weight and nervous instability They usually pass 

84—* 
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off in the course of 2 or 3 years. The nervous symptoms can be relieved 
to a certain extent by the administration of bromides such -as sodium 
bromide gr. 5 to 10 t.d.s. TJjc administration by moutlj of stilijcestrol 
in doses varying from mg. 0-1 to 5 t.i.d. is very successful. The dose 
should be reduced as soon ns the sjTnptoms improve, Progesteroue is 
used for the treatment of threatened abortion (mg. 5 to 10 daily for a 
short period), for habitual abortion (mg. 1 to 2 daily until the thirty- 
second week of pregnancy), and it is sometimes of value in menorrhagia 
(mg, 1 to 5 daily for 6 days). 

INFANTILISM AND DWARFISM 

Definition. Infantilism is a condition characterised by "delay of 
adult development with deficiency of secondary sexual characteristics. 
There may be no abnormality of growth. In dwarfism the secondary/ 
sexual chametcristics, mental and bodily, are present, but growth is 
stunted. 

Infantilism 

This may be due to : 1. Deficiency of an inUrnal secretion. Tiiyroid 
deficiency as in cretinism (see p. C54), pituitary deficiency ns in the 
Lorain type or Frohlieh’s type of infantilism (sec p. C7J). An 
infarct in the anterior lobe of the pituitary will also cause progeria. 
Suprarenal deficiency as in progeria (see p. CC 1), pancreatic deficiency 
as in pancreatic infantilism irith inefficient fat digestion, renal deficiency 
as in renal infantilism associated with cardio-renal degeneration and 
dilatation of ttic bladder, ureters and pelvis of the kidneys (sec p, 4S6), 
testicular and oirarinn deficiency as in male and female eunuchism. 
2. iifo/igoltsni. There is mental deficienqr and the appearance of the 
cliild is characteristic. The palpebral opening slants downwards and 
inwanls, tlie liands are broad, the index finger is short and the little 
finger curved with concavity to the mdinl side. In about 27% of cases 
two creases only instead of tiie normal three creases are present on the 
little finger of one or both hands, the distal and medial creases being 
replaced by a crease between the distal and proximal intorphalangeal 
joints (Penrose). The foot “grasp-refiex” (see p. 311) is present in 
about 6% of C.SSCS. The tongue is often large, fissured and protnides. 
The disposition is usually calm and affectionate. Enlargement of the 
thiToid gland and congenital heart disease may be present. The 
condition is incurable and not benefited by thyroid treatment. 3. Con- 
genilal aberrations and diseases such as microcephaly, congenital heart 
disease, anangioplastic infantilism (the arteries being improperly 
developed), persistent thymus and congenital syphilis. 4. Acquired 
disease and infections such ns extensive broncliiectasis, ankylostomiasis, 
malaria and alcoholism. 


Dwarfism 

This may be due to such conditions as rickets, renal dwarfism, 
spinal caries, osteogenesis imperfecta, achondroplasia, phocomclus, 
hydrocephalus and microcephaly. 
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Malaria 

Definition A disease cliarncterised bj recurrent attacks of fever, 
due to infection •with a specific protozoon. 

Etiology Malaria is due to infection witli a protozoon, the 
Plasmodium malaria;. Infection m man is caused b\ the bite of a 
female aiiophclinc mosquito The mosquitoes ma> fly normally 
1 to 2 miles, or as far as 10 miles if aided by the siind Three types of 
plasmodium affect man, the P iivax causing benign tertian malaria, 
the P tnttlana: causing quartan malaria and the P falc\panim causing 
malignant tertian malaria Tlic incidence of malaria m o locality can 
be gauged by the spleen index, * e , the proportion of the population 
with a palpable spleen, and the parasitic index as sho^n by blood slides 
These run aery closely parallel 

The Life Cycles of the Paraeite The mosquito forms the definitive 
host and man the intermediate host There are two c\ cles an asexual 
cycle m man and a sexual cycle m a mosquito 

The Asexval Cycle The mosquito uhen it bites man introduces 
sporozoites The sporozoite enters a red blood corpuscle and becomes 
a trophozoite This grov, s and di\ idts into segments forming a schizont ' 
(rosette), nbich ruptures, liberating merozoites into the blood The 
merozoites may now enter other cells forming trophozoites, thus 
completing the asexual cycle Tlic majority of the parasites are m tlie 
capdlarics of the spleen and bone marron and not m the peripheral 
circulation 

The Sexual Cycle Some of the trophozoites may enlarge and become 
macro- or microgametocytes If these remain m the blood they die 
without further development If, Lowe\er, a mosquito bites a man 
when the gametocytes are present, they are taken into the mosquito’s 
stomach, nhere further deaelopment occurs The macrogametocyte 
becomes a female gamete and the microgametocy'te forms a microgamete 
A microgamete enters and fertilises a macroganiete and a zygote results 
This passes through the mucous membrane of the mosquito’s stomacli 
and forms an oocy st Numerous sporozoites develop in this cyst, which 
finally ruptures into the abdominal caaity, and the sporozoites pass to 
the sahvary glands of the mosquito, and are injected into man by the 
mosqtuto’s bite 

These stages can be represented diagrammatically as shown on 
p C78 

The mam distinguishing features between the ty pes of parasite are 
as follows 

Plastnodium Vtvax This causes bemgn tertian malaria The 
duration of the asexual cy cle in man is 48 hours The schizont is like a 

677 


378 


THE TROPICAL DISEASES 


- Sexual 
cycle 
in 

mosquitoes 


Asexual 

cycle 

in 

man 


“llacrogametocyte Microgametocyte 

niacrt^mete niicrogamete 

i 

zygote 
odcyst 

i, 

sporozoites 

sporozoite (injected by mosquito) 

' 1 ' 

trophozoite^ 

I 

schizont 

i 

merozoitcs — ' 


rosette with about 18 merozoites. Schuffner’s dots (deeply staining) arc 
seen inside some of the red cells, which ore enlarged and pale. The 
gametocytes are large and round. ' 

Piatmodium MalaritR, Tliis causes quartan malaria. Tiie duration 
of the asexual cycle in man is 72 hours, the schizont is like a daisy>head, 
with 6 to 12 merozoites. The red cells are normal. The gametocytes 
are large and round. 

Ptamodium f afciparum. This causes astlvo-auturnnhl or malignant 
tertian or subtertian malaria. The duration of the asexual cycle in roan 
is probably 48 hours. Schizonts are rarely seen in tlic peripherat blood, 
but they contain about 20 irregularly arranged merozoites. .The 
gametocytes are crescentic, the female ones having more pointed ends 
tlian the male. Predisposing causes : 1 . Locality : Malaria is rife in 
the tropics, especially in India, Africa and America. It also occurs in 
Southern Europe and is occasionally met with in South-east England. 

2 . Temperature : A mean temperature of 60® F. for at least 2 weeks 
is necessary for the development of the protozoon in the mosquito. 
Stagnant water favours breeding of the mosquitoes. 8. Season and 
rainfall: The cUect of these upon the incidence of malaria varies in 
dilfercnt localities. 4. Age : Children are especially susceptible, but all 
ages may be affected. 

Pathology. The spleen becomes enlarged and very hard in chronic • 
cases (ague cake). In acute cases it is soft and swollen. The liver may 
be enlai^ed and dark red. The brain may be dark slate-colourcd. 
Parasites and pigment may be found in the vessels in various organs, 
such as the spleen, kidneys and brain. 

Clinical Findings. The symptoms in the benign tertian and quartan 
types of malaria, apart from the time intervals of the fever, arc usually 
indistinguishable. The patient complains of periodical attacks, beginning 
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generally about noon or later, of malaise, shivering, headache and 
perhaps nausea. He feels cold all over and may vomit. After a varying 
period of about 2 hours th^ skin becomes hot and flushed, and the 
headache is more intense. This phase persists for 2 or 8 hours, and is 
then followed by sweating and marked relief from the discomforts. 

On Examination : During the initial cold stage the skin is blanched, 
but the body temperature rises to about 102® F. or 104® F., and the 
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In double or threefold Infections tbe stOicks of fecer may start at difTerent hoars, 
as (a) St noon, (6) at 8 pjo., aOd mrar at the same hours on subsequent days. 

pulse is frequent. The fever is thought to correspond with the hberation 
of the spores in the blood, perhaps due to freeing of their toxins, but 
tliere must be a threshold value, a definite amount of toxin being 
required in any individual to produce a rise of temperature. Thus 
patients may have scliizonts in the peripheral blood without any fever, 
and again there may be fevCi' without schizonts being found, although 
they arc probably present decjwr in the body. In tbe hot stage the 
temperature begins to fall, and in the sweating stage it reaches normal 
or subnormal. The whole attack lasts about 12 hours. 
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In the benign tertian infection the pyrexial attacks follow each otlier 
every third day ; in the quartan every fourth day (regularly inter- 
mittent fever). Daily (quotidian) attacks may be due to a double 
infection with benign tertian, or to a tlirccfold infection with quartan 
malaria, or in some cases to malignant infwtion. A mixed infection may 
cause irregular attacks of fever (see Rg. CC). 

In malignant (subtertian) malaria attacks are liable to occur in the 
summer or autumn in temperate zones, but in the tropics tliis seasonal 
incidence does not prevail. In the less severe tj’pes the attacks may 
recur daily or every other day, or at irregular intervals. Frequently 
there are no rigors, but the fever may last for 24 hours or longer. 
Specially severe variations include (a) Cerebral malaria, in which the 
patient rapidly becomes unconscious with hyperpyrexia (temperature 
over 307® F.). In other instances there may be convulsions, paralysis 
or menlnptic symptoms. (&) Algid type. The skin remains cold, and 
the body temperature may be subnormal or raised above the normal. 
There is great collapse and weakness. In some cases there is vomiting 
OP diarrlicea, j)t h-Tmorrhages into tlie skin and various organs, (c) A 
bilious remittent fever. The cliaractcristic features are the continuous 
temperature, jaundice and biliary vomiting. There is usually severe 
epigastric pain. In the typhoid type the patient is more ill, the tongUe 
is dry and delirium present, Blacl^atcp fever (see p. 082) is probably 
a variety of malignant malaria. 

The spleen is usually palpable during the paroxysms, and in 
persistent cases remains so between the attacks, eventually becoming 
hard. It may reach to the umbilicus. The blood; When the tempera- 
ture rises a film should be made, and stained for malarial parasites. 
Examination between the attacks usually j-ields negative results. In 
chronic cases a hsmolytic anicmia develops, and the large mononuclears 
may increase up to 20%. A positive Wassemuinn reaction may be 
obtained after the attack, but it is not universally accepted that this is due 
to tlie malaria. An indirect van den BcigJi reaction is present in a large 
proportion of uncomplicated cases of subtertian malaria. The urine : 
Albumin is present in a few cases and hajmoglobinuria is the 
characteristic feature of blackvater fever. 

Differential Diagnosis. In a malaria] country malaria is the cause 
of tbe majority of feverish attacks, but when the patient has resided 
out of a malarial distnet for longer than three years the infection auto- 
matically dies out. Slalaria must be diagnosed from other conditions, 
such as kala-azar, tuberculosis, amoebic hepatitis, typhoid fever, sun- 
stroke, maiingilis, cholera, dysentery, and pyrcmic infections causing 
rigors. Tlic diagnosis rests upon : (a) Finding the parasite in the blood. 
Prophylactic doses of quinine obsciirc the diagnosis, as then no parasites 
are likely to be present m the peripheral blood. (6) The response to 
quinine. If the temperature does not fall after adequate administration 
of quinine, the pyrexia is almost certainly not due to malaria, (c) The 
presence of a leucocytosis is also evidence against malaria. 

Course and Complications. Tlic course depends largely upon the 
treatment, the attacks in the beiugn tertian and quartan varieties arc 
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In the henign tertian infection the pyrexial attacks follow each other 
every third day ; in the quartan every fourth day (regularly inter* 
mittent fever). Daily (quotidian) attacks may be due to a double 
infection with benign tertian, or to a tlireefold infection willi quartan 
malaria, or in some cases to malignant infection- A mixed infection may 
caxise irregular attacks of fever (see Fig. CO). 

In malignant (subtertian) majaria attacks are liable to occur in the 
summer or autxunn in temperate zones, but in the tropics this seasonal 
incidence does not prevail. In the less severe types the attacks may 
recur daily or every other day, or at irregular intervals. Frequently 
there arc no rigors, but the fwer may last for 24 hours or longer. 
Specially severe variations include (a) Cerebral malaria, in whicli the 
patient rapidly becomes unconscious with hyperpyrexia (temperature 
over 107® F.). In other instances there may be convulsions, paralysis 
or meningitic symptoms, (fc) Algid type. The skin remains cold, and 
the body temperature may be subnormal or raised above the normal. 
There is great collapse and weakness. In some cases there is vomiting 
or diarrhtEa,jnr ha?morrliages into the skin and various organs, (c) A 
bihous remittent fever. The cliaracteristic features are the continuous 
temperature, jaundice and biliary vomiting. There is usually severe 
epigastric pain. In the typhoid type the patient is more ill, the tongue 
is dry and delirium present. Blackwater fever (see p. 082) is probably 
a variety of malignant malaria. 

The spleen is usually palpable during the paroxysms, and in 
persistent cases remains so between the attacks, eventually becoming ' 
hard. It may reach to the umbilicus. The blood: Wlien the tempera- 
ture rises a film should be made, and stained for malarial parasites. 
Examination between tite attacks usually yields negative results. In 
chronic cases a hasmolj’tic anxmia develops, and the large mononuclears 
may increase up to 20%. A positive Wossermann reaction may be 
obtained after the attack, but it is not universally accepted that this is due 
to tlie malaria. An mdirect van den Bergh reaction is present in a large . 
proportion of uncomplicated cases of subtertian malaria. The urine i ' 
Albumin is present in a few cases and hiemoglobinuria is the 
charactenstfc feature of blackwater fever. 

Differential Diagnosis. In a malarial country malaria is the cause 
of the majority of feverish attacks, but when the patient has resided 
out of a malarial dbtrict for longer than three years the infection auto- 
matically dies out. ^lalaria must be diagnosed from other conditions, 
such as kala-azar, tuberculosis, amoebic hepatitis, typhoid fever, sun- 
stroke, meningitis, cholera, dysentery, and pyamiic infections causing 
rigors. The diagnosis rests upon: (a) Finding the parasite in the blood. 
Trophylactic doses of quinine obscure the diagnosis, as then no parasites 
are likely to be present in the peripheral blood. (6) Tlie response to 
quinine. If the temperature does not fall after adequate administration 
of quinine, the pyrexia is almost certainly not due to malaria, (c) Tlie 
presence of a leucocylosis is also evidence against malaria. 

Course and Complications. The course depends largely upon the 
treatment, the attacks in the benign tertian and quartan varieties are 
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every case the urine and faces should be disinfected as for typhoid 
fever (see p. 559). 

• Yellow Fever 

DefinlOon, An acute disease characterised by fever, jaundice, 
albuminuria, and hfemateraesis. 

Etiology. Yellow fever is probably caused by an ultra-microscopic 
filterable virus. In the urban and rural tjTJe of the disease the virus is 
conveyed from man to man, or from animals such as monkeys to man, 
by a mosquito, the Aides tegypti [Stegotntjia faseiaia). Patients are 
infective to mosquitoes for the first 4 days of their illness. The virus 
undergoes changes in the mosquito so that the latter does not become 
capable of infecting man for 10 to 12 days, but remains infective for its 
lifetime (about 2 months). Indian monkeys can be infected by^the 
blooil of a patient, but West African monkeys are less susceptible. The 
scrum of a patient who has recovered from yellow fever protects a 
susceptible monkey from the virus. Jungle yellow fever occurs in Brazil, 
but it is nothnowm how man is infected, as the Aides agyptiKnoi found 
there. It is probable that monkeys and other forest animals act as 
reservoirs of infection for urban and jungle yellow fever. Predisposing 
causes : 1. Locality j Yellow fever is endemic m West Africa and to a 
lesser degree in Brazil and Me.vico, It was formerly very prevalent in 
Panama and Havana. 2. Climate : A mean average temperature of 
oter 75®F. is necessary, and preferably a moist heat. 

Pathology. Tiie skin is very yellow. Hemotrliagcs may be seen 
under the skin, in the muscles, stomach, intestines, pleurs, meninges, 
kidneys and liver. The hrer is soft and yellow, owing to fatty degenera- 
tion, Tlie spleen appears normal. The kidneys show fatty changes, 
and casts may be found in the convolutcil tubules. 

Incubation Period. This is usually 0 to 0 days. 

Clinical Findings. In the average severe type of the disease, the 
onset is sudden with a rigor and rise of temperature. The disease may 
fall into 8 stages. The initial fever : This lasts 8 or 4 days. The 
■patient complains of severe headache, pains in the eyes, back and the 
calves of the legs. He may also have epigastric pain and vomiting, 
with constipation and insomnia. 

On Examination : The face is flushed, the eyes bright, the skin 
dry, the pulse is somewhat rapid, about 120, and full. The urine 
• diminishes and albumin appears in increasing quantities. Jaundice 
appears about the third day. ’ The vomit at tliis stage usually contains 
bile, but some blood may be present. 

The period of remission; Tins lasts 2 or 3 days. There is some 
improvement in the genera! condition of the patient. The temperature 
falls and the pulse becomes slow. The tongue is furred but the tip and 
edges are clean. Convalescencesnay nowensue, but usually the patient 
passes into the third stage of secondary fever. The temperature rises 
again, but the pulse rate remains slow (Paget’s sign). The jaundior 
increases, the output of urine dirainishes, much albumin is present with 
granular casts, red blood cells, faiemoglobin and bile. “Black vomit” 
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occurs, -which is due to altered blood, and there may be diarrhcea -with 
TnelTma There are often h'emorrhages from the nose gums and into 
the shin Death maj follow or the patient may gradually recover 

Vaneties 1 Mtld cases Tliere may be only shght fever -with 
headache and a httle vomiting, and the patient is well in n few days 
2 Malignant cases The temperature rapidly nses to over 106® F with 
severe vomitmg of blood, suppression of unne, coma and death 

Differential Diagnosis The characteristic features of yellow fever 
are the jaundice, black vomit, massive albuminuria and slow pulse, 
with rismg temperature Mild cases may resemble dengue, but in the 
latter a rash is usually seen about the Cfth day Weil $ disease may be 
hard to differentiate climcillj, but it occurs in the absence of the 
mosquito which transmits j ellovv fever The diagnosis of Wed s disease 
can be estabhshed by special laboratOT> tests (see p 698) In malaria 
the spleen is usually enlarged and parasites are found in the blood 

Course and Comphcatlons The course is as described above 
Complications include Abscesses in the skm parotitis and occasionally 
relapse 

Prognosis The average mortality vanes between 20 and 60% 
Tlie outlook IS unfavourable if the temperature rises to over 105® F or 
if there is suppression of urmc 

Treatment Prophylactic The disease has been stamped out in 
Panama and other places by mosquito destruction Water tanks 
should be protected by 6ne metal gauze covers and certain small fish 
may also be placed m the water to eat up the mosquito larv a "Mosquito 
nets should be used at night Afosquito control is not applicable for 
controlling jungle jellow fever Prophvlactic mocidation with 
attenuated j ellovv fever \ irus and immune yellow fever serum is now 
being practised with success especially m the jungle type of fever 

Curative The patient should be put to bed and kept warm Barley 
water alkalis and dextrose should oe given by mouth m the form of 
dextrose orangeade or lemonade (8 oz of dextrose in 2 quarts of water, 
with the juice of 2 oranges or lemons) S to 4 pints duly and about 
gr 180 of sodium bicarbonate m the 24 hours suQlcient to render the 
urme alkaline The diet must not be increased during the period of 
remission except to give half-ounce feeds of half strength milk and lime 
watiit Dimnij, eomalesccnce onlv, easily di?,ested foods sueb as eig^s. 
in milk soups etc should be given Aperient/ should not be given by 
mouth after the onset of the illness enemata should be used if required 
The vomiting may be reliev edbygivmg small drinks of iced champagne, 
or drop doses of Iiq lodi nutis m 2 in 1 oz of water cverj hour, and by 
applying a mustard leaf over the epigastrium If the dextrose cannot 
be taken bv mouth rectal salines containing 5% dextrose may be giv en 
m doses of 6 to 8 oz everj 1 hours otr an intravenous injection of 10 oz 
of normal saline containing 5% dextrose If there is suppression of 
urine hot fomentations should be applied ov cr the kidneys or the loins 
may be cupped Cardio respiratorv stimulants may be required for 
collapse s> mptoms such as Coraminc (mkethamidum B P Add ) 

1 5 mil orstrjchnm hjdrochlor gr 1/60 hypodermicallv 
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Spirochsctal Jaundice 
{Sp{roch(Hosis IcUrohccmorrhagica. Lepiospiral Jaundice. ^ Weil's 
Disease) 

Definition. A disease characterised typically by jaundice .and 
hcemorrliages, due to a spirithim. 

Etiology. Weil’s disease is caused by tlie Leptospira 
icterolnrmorrhagias, a coarse spirillum, whose dimensions are 12p 
X 0-25p. It is present in rats and is excreted in their mine, water thtis 
becoming infected. Tlie L. canicola is carried by dogs, and man may 
be infected. Transmission to man is probably through the sfein, 
possibly by contaminated food, or by swallowing infected water while 
bathing in canals. Predisposing causes : Locality : Spirochictal 
Jaundice occurs in Holland, Ja 2 >an, Eg> 7 Jt, the Malay States, especially 
in mines, and was met with during the 1914-18 war in France and 
Gallipoli. Outbreaks Imve also occurred in Great Britain amongst 
sewer workers, tripe and fish cleaners, coal miners and farm workers. , 

Pathology. The body is usually jaundiced. Haimorrlinges may 
be seen in tlie mucous membrane of the stomach and duodenum, and 
in the lungs and kidneys. The liver may appear normal or fatty. 
The spleen is usually soft, and, in the types described by Weil, it is 
enlarged. 

Incubation Period. This is probably about a week. 

Clinical Findings. The onset is usually sudden and there may bo a, 
rigor. The patient complains of headache and severe pains in the limbs 
and back. There may be marked giddiness and vomiting or diarrhoea. 
Milder cases also occur. 

On Examination : The conjunctivje are injected, the temperature is 
high, about 103* F., and the pulse comparatively slow, 80 'to 00. 
Jaundice appears in about half the cases, beginning on the third or fourtli 
day, when the skin itches. Petechial hxmorrhages may occur and 
bleeding from the gums or nose, and in some cases there is labial herpes 
whicli may be haunorrhagic. Blood may be brought up from the 
stomach or lungs or passed in the motions. The temperature remains 
i^egulatly raised and falls by lysis, reacliing normal about the 
eighteenth day. It may subsequently rise again for a few days. The 
tongue is dry. The spleen is not usually palpable but the liver may be 
felt. The glands in the bxilkcand.groins may be enlarjyed. The motions 
are usually constipated and pale. The blood : The leplospira is present 
for the first week of the illness and may be demonstrated cither by 
blood culture or by intiapcritoneal injection into the guinea-pig. A 
blood count shows a Jiaunolyticamcmia with a Jeucocytosis. The platelet 
count is low. The serum after the sixth day will agglutinate formalised . 
cultures of the leptospira in a dilution up to 1/80,000. The adhesion 
test is also positive. In this test bacteria, such as the B. coli, adhere to 
the spirochxles in the presence of the patient’s sertim if he is suffering 
from the disease, Tlie urine is scanty and contains albumin, bile and 
blood, and the leptospira is present after the tenth day. Jaundice does 
not occur in L. canicol.a infections. 
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Differential Diagnosis, The disease must be differentiated from 
jaundice due to enterica infections and from yellow fe\er Other 
conditions such as catarrhal jaundice, and relapsing fe\er must be 
excluded Cases in n hich there is no jaundice are liable to be mistaken 
for influenza The diagnosis depends upon finding the leptospira in 
the blood or urine, on a positne agglutination or adhesion test, and 
the leucocytosis 

Course and Comphcatlons Some coses pursue a severe course 
with intense jaundice and meningitis Slenmgitis may occur apart 
from jaundice and the onset maj be delayed for several montlis after 
the beginning of the disease The diagnosis is established bj finding 
the leptospna m the cerebro-spinal fluid and urine by guinea pig 
inoculation Intis maj occur as a complication Dcatli may occur 
firom cholsmia and urremia 

Prognosis The disease is n serious one, but the large majority of 
cases recover 

Treatment Prophylactic This is concerned with the destruction 
of rats and the wearing of shoes by miners m infected areas 

Ctirolice The patient should be put to bed, and the bowels opened 
with calomel gr 8 and mag sulph gr 120 the following monivng The 
diet should be liquid, avoiding fats as for catarrhal jaundice (see p 88} 
Dextrose orangeade should be given and alkalis in doses sufficient to 
render the urine alkaline Anttspirochaita] serum is av iilable SO mils 
should be given mtravenously three times a day for 8 daj s in a severe 
case The fsces aod urine must be disinfected as for enteric fever 
(see p 559) 


Leprosy 

Definition. A disease charictensed by the formation of specific 
infective granulomata affecting chiefly the skin and subcutaneous 
tissues, mucous membranes and penplieral nerves 

Etiology Leprosy is caused by the Mj cobacterium lepr© (B 
lepras) It is, thought that infection occurs m the majority of cases 
tlirough the skm less frequently by inhalation No intermediate 
j^ent IS knovi-n The disease is thus probably spread by du-ect contact 
with an ‘open’ case of leprosy, whicli may not have been diagnosed 
Nodular cases are more infectious than nen ous ones Children bom of 
lepers develop the disease m over 40% of cases, unless removed from 
their parents at birth , the disease is not hereditary Predisposing 
causes 1 Locality Leprosy is endemic m various parts of the world, 
especially m India, China, Japan, tropical Africa the East and West 
Indies, cases also occur m Europe eg, in Iceland Norway the 
Balkan States, and in Australia and America 2 Unhygienic home 
conditions and overcrowding 3 Age The greatest number of cases 
shqu themselv cs between the ages of 10 and 30 y ears 

Pathology Granulomata ore produced, containing “lepra cells,” 
which may enclose lepra bacilli The bacilli ore found m the skin 
nodules and ulcers, m the nasal mucous membrane, m the liver and 
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spleen, in the blood at times during life, and to a lesser extent in Ibe 
nerves. 

Incubation Period. In tlie majority of cases tins is between 2 anti 
5 yean. 

Clinical Findings. Tiie onset is insidious, and before any lesjon 
is apparent there may be prodromal symptoms such as malaise, 
muscular pains, sweating, irilh some pyrexia lasting for 7 to 10 days at 
a time. There are three main types, wlucli will be described separately : 

1. Nodular Leprosy. When cases are carefully observed the initial 
lesion is often found to be solitary. It is situated usually on the buttocks 
or back, or extensor surface of limbs, or on tJjc cljcek. The lesion is a 
small red or reddish-brown, slightly raised shiny spot, about 0*5 cm. 
in diameter ; further crops of spots appear with fever, and on fading 
they may leave some pigmentation. Some of tlie spots do not disappear 
but enlarge to form nodules, and these may ulcerate. Thickening of the 
skin and face and ear lobes appears, which, together with the nodules, 
causes a leonine appearance ; the outer part of the eycbroivs falls out. 
Nodules may form on the conjunctiva, or in the mouth or larynx, and 
by ulceration cause blindness, hoarseness, etc. Necrosis of deeper 
tissues may occur with loss of fingers or toes. . 

2. ilfacuIo-aii(5«tJi<tic Leprosy. In this variety macules may be 
seen on the skin in the early stages, 1 or 2 inches in diameter and of 
varying colour— pink, violet, brown or white. Sensation to light touch 
is often absent over these areas and they do not sweat. Thickening also 
occurs in ner\es 5 tlie ulnar nerve becomes palpable at the elbow and 
other nerves sucii as the peroneal or tibial may be felt. Disturbance of 
their function results in loss of sensation to touch, heat, cold and pain, 
and muscular wasting, especially of the small muscles of the hand, 
with a “ claw ” deformity. The lesions may result in a bilateral facial 
paralysis. Perforating ulcers occur in the feet. 

3. Mixed Types. A case may begin os nodular leprosy and later 
nerve changes occur, or more rarely vice versa, or both types may develop 
simultaneously. 

Differential Diagnosis, Diagnosis is made in early cases by tlie 
appearance of the lesions, and by findmg the lepra bacilli. This is 
effected by cutting out a small portion of the skin and making a smear 
on a slide from the subcutaneous tissue, or by examining juice obtained 
from a nodule, or by nasal scrapings. The organism must be, 
differentiated from the tubercle bacillus. The differential diagnosis 
includes other skin diseases such as erythema multifomie, lupus 
vulgaris, mycosis fungoides, syphilis, and nerve lesions such as syringo- 
myelia. 

Course and Complicalioos. The course is usually prolonged for 
10 to 20 years or more. Tlie disease passes through phases, such as the 
early quiescent stage, during which there is a slow multiplication of the 
bacUli with spread of local lerions ; this is followed by a reactionary 
stage, with rapid proliferation of the bacilli and inflammation of the 
lesions and constitutional disturbance, and later there is a resolution 
stage in which tlie bacilli become granular and break down, and the 
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local lesions lend to lieal Tlie |ialicnt mnj then present mnrkeil 
defoninties, hut the disease is arrested The most important com* 
plicntions arc pulmonnn. tulxTCiilosu and nephritis 

IVognosls Tlic ii'c <»f preparations nf clnulmoo^'m oil results in 
lhrnp{*arenl cure of the m ijorit) ofeirh cases 

Treatment. I'rophy^acUc 1 lie incidence of Icpros) canlw mnlcrialh 
lowcml hj • 1. Isolation of actue cases y Laaimnalion of home 
contacts e\era C months for 3 jears. It Hcmosnl of the children of 
lepers at hirlh \ Treatment of carts cases 

Cwrofire Hart) cases. If not infective, can be treateil m dimes, 
more advanced and infective cases should be tso! itcd llcst results 
arc obtainctJ from insertions of a clnuhnoo/jm oil derivative, sucJi as 
a Jl% solution tf sodnini livdnorapatc (AlcjK'l) When the disease 
IS III the rcntluinnn stape earc must 1 h taken vsilli the injections 
m onler to prevent a flare »ip of the disease , 0 5 mil is first injected 
sulxMitanconsh under a lesion and the dose is incrrnscil bv 0 5 mil at 
vcckiv intervals, up to 4 to 5 mils, provided no penervi or local reaction 
occurs If this d<*cs liappen the injections should Iw stopped for a vv cck 
Of so, and a nnallcr dose pivcn neat time Intravenous injections can 
next Ik pn cn of 1 to 2 mils, care Ikhu taken to tlniw some hhvxl back 
into the sjnnpc, srhich is mixed vsith the solution bj mtatmp the 
svTinpc with the needle stdl in the vein, and then the whole is injected 
This manoruvre prevents inlmvasetdar thromliosis The skm lesions 
maj also be treated b) \ ri>s and those m the e>e or montli b> 
radium 

Relapsing Fevtr 
amtne hnfr. Tick FncT) 

Defudllon An inlermillenl fever due to a IrcjKincme 
Etiology. Ilclajwing fever is cnusctl bj n tripoiiemr, of which 
there arc several varieties morpliologicnllj similar but which can be 
diflcrcntintcd scrolopieallj Tlie average length of the Irepoticnic is 
18/1 Tlic following are the mam tvpcs The Tnponemn rcrurrcntis 
(spirillum obermeieri) This is conveyed to man bv the hilw of hec 
(Prdiailus rrrfimen/i and ecpitis) Tlic trcjKneines mnv Ik excreted 
in the farces of the louse or exudesi from its bixlj fluid if jt is crushed on 
theskm, nndthev are inoculated usually by scratching The treponemes 
are found in the bloovl of the patient during the fcbnle penods of the 
disease and bee become infective about 10 days after biting fiieh a 
patient The type of relapsing fever thus produced is tncl with chitfly 
in Eastern TurojK and occasionolly in North and West Afnca, India, 
Ireland and America Epidemics occur chiefly m the winter, especially 
amongst the poor Treponema duttom Tins is conveyed In a tick 
(OmifAoderut moubala) These ticks Infest liouves and there is no 
seasonal incidence of the disease Tlic trcponcme causes African tick 
fever, isjvccnlly in I^astern and Central Afric'i and the Con^o Other 
vanetits include The T enrten (India), T. IxTlxrum (N. Africa) 
convcvcil by lice, and T iKTSiciiro (Persia) conveyed hy ticks ' 

Pathology. Post mortem the skm is often yellow and [leleehue 
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may be seen. The spleen is enlai^ed and may contain infarcts. 
Treponemes are found in the spleen, liver and bone marrow. 

Incubation Period. 2 to 10 days. 

Clinical Findings. The onset is usually sudden with shivering or a 
rigor, severe headache, pains in the eyes, legs and wrists, giddiness, 
nausea, vomiting and abdominal pain. There may also be epistaxis. 

On Examinaiion : The temperature rises rapidly to 104® F. or over 
and the pulse is frequent. TTiere may be slight icterus of the con- 
junctir’je or deSnite jaundice, and in some cases a pink macular rash is 
seen on the neck, trunk and limbs with some petechial haimorrhages. 
The spleen is enlarged and there may be tenderness over the liver. 
The blood : Treponemes arc present. There is usually a leucocytosis 
and the Wassermann reaction may lie positive. The adhesion test is 
also positive, specific immune serum causing the treponemes to adliere 
to platelets. Tlie temperature remains uregularly raised for about 
4 to e dal’s and then falls by crisis with s%vtating. For the next week 
the patient feels well and is afebrile. A relapse occurs with a sudden 
rise of temperature and a return of s^mptornff lasting for about 2 days. 
Convalescence then generally ensues. 

VariefiM. African tick fever. The onset is usually more gradual, 
relapses more numerous and the pyrexial period is shorter, 1 to 2 days. 

Differentiai Diagnosis. At the onset the ilisease may be mistaken 
for such conditions os influenza, malaria, dengue or typhus fever. 
Diagnosis is estoblished by finding the treponemes in the blood. 

^urse and Complications. The course vories somewhat s^ith the 
dilfercst types. Compbeations include : Pneumonia, otitis, parotitis, 
nephritis, hsmatemesis and meningeal symptoms. 

Prognosis. The disease Ts a serious one unless adequately treated. 
The African ^ariety is usually more fatal tlian that caused by the 
T. recurrentis. 

Treatment. Prophylactic. Lice in the clothes and head should'be 
destroyed and native houses avoided whicli arc infested by ticks. 

Curalive. The patient must be put to bed, kept on a fluid diet, 
the bowels opened with a saline, and an Intravenous injection given of 
ncoarsphenamine, 0 4 G. for a man, o-S G. for a woman, and O-I G. 
for a child. It is most effective if injected as the temperature is rising 
and should not be given immediately before the crisis is 'expected or 
severe collapse may result. One injection is usually sufficient to prevent 
relapses. 

Trypanosomiasis 
{Sleeping Sickness) 

Definition. A disease characterised by enlargement of lymphatic 
glands, followed by nervous changes and increasing torpor. 

Etiology. Sleeping sickness is due to infection with a trypanosome, 
B flagellate protozoon. Sian is infected by the bite of a tsetse fly. There 
are twomiain types : T. gambiense conTCyed by the fly glossina palpalis, 
occurring in Uganda and the Congo. T. rhodesiense, convej'cd hy tlie 
fly giomno morsitam, occurring in Rhodesia, Nyassaland, Tanganyika, 
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and Kenya In tropical Anacrjca there is a variety caused by the 
T cruzi Tlie trypanosome undergoes a cycle of development m the 
tsetse fly and finally reaches the salivary glands to infect man when he 
IS bitten The fiy maj become infected by biting mfected big game or 
man Rarel) the flj ndl bite a man and carry the infection direct to 
another man, iMthoul anj intermediate cjcle Predisposing causes 
1 Localitj The disease is endemic in Equatorial Africa and America 
T gambiense infections occur near water, and T thodesiense m dry 
areas 2 Age Chfidren and adults are mfected 8 llace White 
and black races are equally susceptible 

Pathology Post iportera there may be macroscopical evidence of 
meningitis, or changes only seen nucroscopically in the menmges over 
the brain and cord Meningo encepliabtis and memngo myelitis maj 
also occur with perivascular infiltration of lymphocytes The changes 
resemble those found m dementia paralytica Tlie cerebro spmal fluid 
is under pressure and trj’panosomes occur m it Lymphatic glands are 
enlarged 

Incubabon Period This is variable, 2 weeks or longer 
Clinical Fmdings The illness begins insidiouslj , the patient feeling 
unwell owing to fever 

On Examination During the first stage, the temperature is 
irregularly raised, the pulse is frequent the posterior cervical glands are 
enlarged, there ma} be some oedema of the legs, and m white people a 
circmate erythema may be seen on the trunk The blood An excess 
of globUlin may be demonstrated m the serum Trypanosomes may be 
found m the deposit after centnfugalisation of the blood The glands 
Evammation of the juice removed by puncture is more hkely to show 
trypanosomes than is a blood film The disease, if untreated, gradually 
passes after months or j ears into the second stage, characterised by 
changes in the cerebro spina! fluid These include an excess of cells 
(50 or more per c mm ) and excess of protein (ov er 0 05%) Trypano- 
somes are not often demonstrable The patient becomes sluggish 
mentally and phj"sically, he appears dejected complains of pains in the 
bodj and loss of strength The glands m various parts of the body 
become larger He becomes more sleepy and dozes during the day 
Tremors are seen in the tongue and muscles of the arras 1 he blood now 
shows an amemia, and the large mononuclears may be increased to 
about 10% or over In the thud stage the patient is bed ridden and 
finally becomes comatose 

Differential Diagnosis Alalaria is excluded by blood examination 
and tlie failure to respond to quinine Finding the trypanosomes by 
gland puncture usually' establishes the diagnosis in tlie early stages 
Course and Complications The course of an untreated case is as 
described above , the disease can now usually be arrested by early 
treatment Complications include Septic rhmitis, otitis, terminal 
pneumonia and dysentery 

Prognosis This depends largely on early treatment, but infections 
with the T rhodesiense are more gravethan those with the T gambiense 
Treatment Prophylaetie It has been suggested that big game 
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should be destroyed in endemic zones, as they harbour the trypanosomes. 
They may, however, be bcnefidal, the tsetse files biting them^rnther 
than man. The glosstna palpalis lives in vegetation near crater, and 
trees should be cleared in these zones. Travellers through such districts 
should wear gloves and helmets. Spread of the disease can be checked 
by the compulsory treatment of ^11 natives aifected. 

Curative. Early cases may be treated by the intravenous injection 
of suramin {B.P. Add.) 1 G. every 3 days for 10 doses. Tryparsamide 
yields the best results in more advanced cases. It is given intravenously 
or intramuscularly, 1 to 8 G. in 10 mils of water every w’eek, until a 
total of 20 to 100 G. has been given, according to the severity of the 
disease. The average dose is reckoned on a basis of 0-04 G. per kg. of 
body weight. Visual disturbances are a signal for stopping the injec- 
tions as optic atrophy may ensue. 

Dengue 

(Break-bone Fever) 

Definition. A disease cliaracterised by fever and severe pains in 
the back and limbs. 

Etiology. The causative agent is probably on ultra-microscopic 
and fillepable virus which is present in the blood. It is conveyed 
from man to man by the mosquito Aedet <vg>jpti [Siegomyia faseiata). 
The virus undergoes some development in the mosquito, th^ latter 
becoming infective in 11 days. The patient’s blood is infective for the 
mosquito duruig the first 3 days of the illness. Large epidemics and 
sporachc cases occur. Predieposing causes : 1. Locality: The disease is 
met with in New South Wales, Florida, Brazil, the West Indies, Fiji, 
Syria, Greece, Turkey and Africa. 2. Climate t Heat and moisture are 
required. A previous attack usually confers immunity. 

Pathology. The disease is rarely fatal, but oedema of the lungs has 
been noted. 

Incubation Period. This is usually 5 to 7 days. 

Clinical Findings. Three stages arc described : The invasion. The 
onset is usually sudden with a rigor. The patient complains of aching 
in the Jiead and eyes and excruciating pains in the lower part of the back 
and legs which cause complete prostration. 

On Examination : The conjunctive arc injected, the face is flushed, 
tlic skin generally liot and dry with some erythema. The temperature 
rises rapidly to 102® F. or higher. The blood shows a leucopenia of about 
2,000 white cells per c.mm., owuig to diminution of the poljTnorpho- 
nuclears which may fall to 40 or 50%. The urine often contains a trace 
of albumin. 

The remission. About the third day sweating occurs, with often 
nosc-bleedmg and diarrheca, the temperature falls by lysis or crisis 
and the patient feels better. Termintd fever. About the fifth day the 
temperature rises again to 100® F. or so, and remains raised for about 
24 hours. There is recurrence of tlic p-aiiis and a rash appears. This is 
usually morbilliform in character and starts on the palms and backs 
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of the hands, spreading to nrm«?, trunk and legs It fades in 2 or 3 d-\> % 
mth slight desquamation 

Differential Diagnosis TJie occurrence of the disease with its 
tjpical course in a warm climate is characteristic It must be diagnosed 
from other conditions, such as influenza, acute rheumatism, malaria 
and measles 

Course and Complications The icourse is usually as described 
Complications include Cutaneous boils, periarthritis of the knees or 
ankles and post-dengue debility 

Prognosis This is good The disease is practically never fatal 

Treatment Prophylactic This is concerned with elimination of 
mosquitoes and prevention of tlieir bites, as for yellow fever (see 
p 697} 

Curaiice The patient should be kept m bed until the rash has gone 
A saline aperient should be given at the onset Drugs ore required for 
the rebef of pain, aspmn m doses of gr 10 six hourly, sodium 
salicylate gr 15 with sodium bicarbonategr 80 six hourly, and in some 
cases a subcutaneous injection of morphin siilph gr | to ^ 

Yaws 

(Frambccsta) ^ 

Defiaition. A specific infectue granulomo 

Etiology Yaws is caused by the IVeponema pettenue This 
cannot «be distinguished microscopically from the causative organism 
of syphilis It is not a venereal disease and may be conveyed by direct 
contagion through a cutaneous abrasion and possibly by insect bites 
Predisposing causes • 1 Locality East and West Africa, the Jialay 
States, Philippuie Islands, Fiji and Samoa, Burma, Ceylon, Brazil and 
West Indies 2 Age It is not congenital and occurs especially in 
children and ) oung people 3 Race Patients ore usuallj natives 

Pathology. The “ ^ aw ” is an infective granuloma The disease 
IS distinct from sjphilis, but the Wassermann reaction is positive m 
the majority of cases 

Incubation Penod Probably a month or longer 

Clinical Findings The onset is insidious with malaise, lieedache, 
pams m the muscles and bones, and there may be slight fever The 
primary lesion may not be detected and may be smgle or multiple It 
generally occurs below the knees or near the mouth and is called the 
** Mother Yaw ” It is a papule varying in size up to 2 or S inches in 
diameter, which becomes nodular, exudes fluid and forms a scab 
The secondary stage Some desquamation of skin occurs in about 
8 months’ tune followed by the appearance of more papules which 
protnide, become red resembling a raspberry {frambeesta) and crust 
over Tliey may occur m any part of the body and after some weeks 
e\cnliianj drop off Tliej arc painless but ma\ itch and treponemes 
are found in smears Tertiary lesions form from ulceration of the 
\aw 

Varutus 1 “ Cra6 ’’f/orrs affect the sole of the foot 2 " Gangosa*' 
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is an ulcerating yaw in the pakte. 8. “ Goundou ” is a nodular swelling 
on the nose. 4. “ Juxta-aTliciAar noduks ’’ may form tumours near the 
knees or elbows. * 

Differential Diagnosis. The disease can be distinguished from 
syphilis by the absence of a primary genital lesion and the absence of 
nervous manifestations, such as tabes and general paralysis. 

Course and Complications. The overage duration, if untreated, is 
about a year, but recurrences of secondary lesions may take place. 

Prognosis. The disease is not usually fatal. 

Treatment. Yaws readily responds to injections otneoarsphenamine. 
For an adult 8 to G doses of 0-C G. intravenously should be given weekly. 
An intramuscular injection of 0-2 G, of sodium potassium bismuth 
tartrate in 2 nnls of distilled water is also effective. This should be 
injected weekly for G doses. 

Pblebotomus Fever 

{Sand-Jly Fever. Papataci Fever, Three-day Fever) 

Definition. A specific disease characterised by headache and 
generalised pains, due to the bite of a sand*fly. 

Etiology, Pblebotomus fever is believed to be caused an ultra- 
microscopic filterable virus which U present in the patient’s blood 
during the first 1 or 2 days of the illness. It is carried by n sand-fiy 
{Phlebotomus papataci). The virus probably undergoes changes in the 
fly’s body, as the latter does not become infective for C days after biting 
a patient. Predisposing causes: 1. Locality; The disease occurs in 
the eastern part of the Mediterranean, and In Mesopotamia, India and 
Persia. 2. Climate : Warmth and moisture are necessary. 

Pathology. There are no post-mortem findings. 

Incubation Period. Tliis is 4 to 7 days. 

Clinical Findings. The bite of the fly produces some local irritation 
and spelling. There may be malaise for e day or so before the onset, 
which is usually sudden with a rigor. The patient complains of frontal 
headache, pains behind the eyes, in the neck, back and limbs. There is 
often insomnia. 

On Examination ; The face is flushed and the conjunctival are red. 
Ibe throat is congested and some vesicles may be seen on the mucous 
membrane. The tongue is furred in the centre. The temperature rises 
rapidly to 103" or 105" F. but the pulse remains slow, about 70 or 80. 
The blood : Tliere is usually a leucopenia. The temperature falls in 
about 2 days and there may be some diarrheea, epistaxis and sweating. 
The pulse becomes slower, 40 to 60 . There is no rash. 

Differential Diagnosis. Sand-fly fever miist be distinguished from 
malaria, influenza and dengue. Examination of a blood film excludes 
malaria ; the course of the disease and its occurrence where there are 
sand-flics usually serve to establish a diagnosis. 

Course and Complications. The usual course is os described above. 
Ilarely a recrudescence occurs with a rise of temperature to a lesser 
degree for a short time, about the fiftli or sixth day. 
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Prognosis Tins is good The disease is never fatal 
Treatment Prophylactic Sand flies should be destrojed and their 
breeding places eliminated by spraying tar around habitations Long 
boots should be ivom after sunset and electric fans used to keep away 
the flies An ointment containing oils of eucalyptus amse and 
turpentme m 3 of each and lanohne oz 1 applied to the uTists and ankles 
helps to keep awaj the fbes Mosquito nets are not protective as 
the flies pass through their mesh 

Ctiraliie Liq lodi mitis should he applied to the bites The 
patient should be kept in bed for 5 or 6 days and the pains rebel ed by 
aspirin gr 10 t d s 


Rat'bife Fever 


cV' 

{Sodoku Cat bite Disease) 




Defimhon A disease caused usually by the bite of a rat, infected 
with a special spirillum 

Etioli^y Rat bite fever is caused by the Spirillum minus 
(Spirocliasta morsus muris) The spirilla live m rats man is infected 
by their bite or bj the bite of on infected ferret, or cat Predisposing 
cause Locabt} The disease occurs in Japan m parts of India such 
as Bombay, and sporadically in other parts of the world 

Pathology The lymph glands may be enlarged and hiemorrhages 
seen in the lungs The spleen is eolai^ed and the spirillum is found 
m the mteroal organs 

Incubation Penod. This vanes up to about 2 months 
CbmcaJ Fmdmgs The bite wound usually heals but after a week 
or so breaks down with enlargement of the neighbouring lymphatic 
glands The patient now complains of headache, achmg in the limbs 
and there may be a rigor with nausea or vomiting 

On Examinahon There are penodical nses of temperature up to 
about 102® F lasting 2 to 5 days followed by a crisis and an afebrile 
interval of 1 to 2 day s A purplish papular rash may be seen on the arms 
or trunk during the fever Conjunctivitis and small pvmful swellings 
in the muscles have been noted The relapses jnaj continue for several 
months The blood The spinllura may be found in the blood during 
pjTexial stages There is usually a leucocytosis of about 15 000 per c mm 
with some eosinophtUa and a positive agglutmation reaction to the 
spirillum The blood M assermann reaction is positive 

Differential Diagnosis The history of the bite and finding the 
organism m the blood differentiate rat bite fever from such diseases as 
relapsing fever and trench fever 

Course and Complications The course is usually prolonged unless 
cut short bj treatment Neplwitis may occur 

Prognosis The disease is serious unless adequately treated 
Treatment. Rat bites should be cautensed Intravenous injections 
of 0 3 G of neoarsphenamme should be given at intervals of five days 
until the tempcTatuie Tcmams runmal the Icucocjtosis disappears 
and the assermann reaction is no longer positiv e 
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Malta Fever 

{Mediterranean Fever. Vndulant Fever) 

See also Abortus Fever, p. 550. 

DcfinJf ion. A diseose due to a specific micro-organism and conveyed 
by milk. 

Etiology. The Brucella melitensis is the caiisativ'e organism. Man 
usually contracts the disease llirough drinking goat’s milk, a large 
number of the goats in JIalta being infected. Water may become 
contaminated from goat’s urine and the disease may also be transmitted 
through cheese. 

The disease is rot confined to Malta, but occurs in almost every part 
of the vrorld. The pathology, clinical findings and treatment closely 
resemble the account given on p. 560 for abortus fever. In genera), 
Malta fever is a more severe illness. 

Leishmaniasis 

A group of diseases due to infection with protozoa of the I.cishman- 
donovan type. The group includes kala-azar, infantile kala-azar and 
tropical sore. The two former diseases arc now considered to be caused- 
by the same protozoon and will be described together. 

Kala>azar 

{Dumdum Fever. Black Fever) 

Definition. A disease characterised by enlargement of the spleen, 
cachexia and irregular fever, due to infection with a specific protozoon. 

Etiology. The protozoon * causing kala-azar is the Leishman- 
donovan body (Leishmanla donovani). The i)rotoz(X)n appears in man 
ns a small oval or cockic-sliaped body, about I-jj % witli two nuclei. 
Although the parasite develops readily in the sand-ily, Phlebolomus 
argentipes, infection of man by the bite of this fly has not been proved. 
Infantile kala-nznr is due to the Lcishmania infantum, which is probably 
the Same protozoon. Predisposing causes t 1. Locality s Kala-azar was 
first described in Assam, it occurs in other parts of India, in China, the 
Sudan, West Africa, etc. Infontile knla-azar is found around the 
Mcditeiranean. It is more prevalent in the country than in towns. 
2. Climate : Warmth and moisture favour its appearance. 

Pathology. The Leishman-donovan body occurs in endothelial 
cells, especially in the spleen; in the blood it may be present in 
polymorphonuclear leucoses. A flagellate stage is found in certain 
sand-flies and can be obtained on culture of the cockle-shaped bodies. 
Post-mortem, tlie spleen is enlarged and sorrjcwhat firm ; the liver is 
also a little enlarged, and ulcers may be found in the small and large 
intestine. The marrow of the long bones is uriduly red. 

Clinical Findings. The incubation period is uncertain, varying 
from a few months to over a year. The disease usually begins insidiously, 
with progressive weakness, loss of sveight, and malaise ; there may be 
diarrboca, sweating or bleeding from the nose or gums. In sorpe cases 
the onset is more sutlden, suggestmg malaTia, and in others resembling 
typhoid fever. 
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On ExaminalKm In an established case the patient is wasted, and 
in Europeans the skm is seen to be pigmented The spleen is enlarged 
and the liver may be palpable The temperature is irregularly raised 
and may present 2 or 3 summits m the 24 hours The pulse is pro 
portionately frequent The blood There is amemia and leucopema 
IS pronoimced about 2 000 per c mm Leishman-donovan bodies ate 
seen at times m polymorphonuclear leucocytes There is an excess of 
globulin m the blo^ Diagnosis may be confirmed by 'withdrawing 
some splenic tissue by spleen puncture, making a film and staining for 
Leisliman donoian bodies Stmial puncture will also show the 
Leishman donoi^n bodies in the monocy'tes, and this is a safer method 
of diagnosis than is splenic puncture 

Differential Di^nosis Other causes of chronic enlargement of the 
spleen (see p 513) should beexcluded. if there is doubt os to the diagnosis 
A blood exammation usually excludes malaria, as does the response to 
qumme treatment Emdingtheprotozoon by sternal or spleen puncture 
settles the diagnosis 

Course and Comphcatloos The a\erage course of the disease, if 
untreated, is from a few months to 2 years, when death occurs from 
progressive weakness, or some septic complication, sucJi as pneumonia 
or gangrene of the lungs 

Prognosis The mortality has been lowered by antimony treatment 
from a previous 96% to about 12% 

Treatment Prophylaelte Healthy natives in a kala azar district 
should he kept together at night and away from those infected with the 
disease The sand Qy range is only a few hundred yards Nets to 
afford protection woidd have to be of too fine a mesh to be tolerated 
at night 

CuraUte Intraienous injections of tnialent antimony salts such 
as a 2% sodium antimony Ilartrate solution in freslily prepared sterile 
water should be giien The initial dose is gr ^ for an adult or 1 mg per 
kg of body weight If no toxic effect is produced injections are made 
e> ery fourth day, gradually mcreasing the dose according to the patient’s 
tolerance imtil gr are readied The total amount injected in the 
course should be gr 31 There is often cough at the time of the injec 
tion , but if there is nausea or vomiting the nest dose should not be 
mcreased The urine should be examined daily for aTbumm, and if 
present the treatment stopped If necessary, another course can be 
given in 3 or 4 months’ time Pentavalent antimony preparations such 
as Neostam are very efficient Ten daily intravenous injections are 
given, the first dose being 01 G, the second 02 G and subseouent 
doses 0 25 G 


Tropical Sore 

{Dermai Letshmaniasts Delhi Bod Onmtal Sore Baghdad Beni 
Aleppo Sore) 

Th** causative organism is the Lcishmanin tropica, which cannot be 
distinguished from the L donovani Ulceration occurs m the skm and 
on raucous membranes , the doease is probahiv spread bv a sand fly, 
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the FhUbotomus papaiacu In the American tropics this form' of 
leishmaniasis is called Cspundia. 

Treatment consist in injecUons of sodium antimonyltartrate, as for 
kala-azar (see above), giving about 20 grains in all, or by injections of 
Neostam. 


Tularaemia 

(Rabbit Fever. Deer-jly Fever) 

Definition. A disease characterised by fever and glandular enlarge- 
ment, due to a specific bacillus. ^ 

Etiology. Tiilartemia is caused by tlie Brucella tularcnsc. The 
disease occurs in squirrels, rabbits, irater rats and sheep. It is conveyed 
to man by the deer-fly (Chrysops disealis). Man may also be infected 
in preparing dead rabbits for eating, and in laboratory work. Locality : 
Tularajmia is met with in Tulare County, California, in other parts of 
America, Japan, Russia and Norway. 

Pathology. Suppuration may be found in the lymphatic glands 
associated with the local lesion. 

Incubation Period. This is usually between 2 and 5 days. 

Clinical Findings. The Glandular Type. A local papule appears at 
the site of the fly-bite. This ulcerates and the neighbouring lymphatic 
glands enlarge. There is irregular temperature, which may last for 
3 or 8 weeks. The blood : A positive agglutination test may be 
obtained towards the end of the second week. 

The Typhoid Type. IVhen laborofcory workers are infected the 
disease assumes the clmracter of a septiesmia. There is irregular fever 
lasting for 2 or 8 weeks and relapses may occur for several months. 
Tiic blood culture is usually positive. 

Differential Diagnosis. The disease has to be distinguished from 
other septicaemias and causes of glandular enlargement with fever, 
such as the enterica group and plague. Injection into a guinea-pig 
of the fluid obtained by gland puncture is a method of isolating the 
bacillus. 

Course and Complications. The course is as described above. 
Bronchitis, bronchopneumonia, pneumonia or pleural effusion (con- 
taining tfic Br. tularcnsc) may occur ns complications. 

Prognosis. The disease is not fatal. 

Treatment. Tbe psthent mast he kept in bed and the gfands opened 
when tliey suppurate. Good results have been obtoined in some cases 
of tulanemic pneumonia by the use of antitulnrense serum. 
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THE CESTODES 
{Tape Worms) 

Definition Segmented fiat worms, usuall> hermaphrodites 

Anatomy The tape worms consist of a head and neck (seolex) and 
segments (proglottides) The segments near the head are immature, 
the interm^iate ones contain sexual glands and the terminal ones ova 
They have no alimentary canal 

Varieties The most important \arietics are the Tamia solium the 
Tffima sagmata, the Diphyllobothrium latum (Dibothriocephalus 
latus), the Eehmococcus granulosus (Ttenia echinococcus) and the 
HjTnenolepis nana (Tamia nana) Alan is mfectcd by eating the larve 
in meat or fish rvbich is raiv or insufficientlv cooked The Ian a is known 
as a c>sticercus if it forms onec>st and one scoIex(as inT sohumand 
T sagmata), and as an echinococcus if it forms man} c}sts and man} 
scolices in each c}st (as m £ granulosus) The larva of the D latum is a 
plerocercoid and elongated like s wonn The larva de>elop5 m the 
definitive host mto the adult worm, and the eggs which pass out m the 
fasces are eaten by the intermediate host The outer layer is dissolved 
m the alimentary canal and the contamed embryo (onchosphere) is 
liberated This passes mto the tissues to form the larva (cjsticercus) 


Cycle 



Cysticercus Cy^icercus (In muscles of intermediate 
In definitive (larva) j host Eaten by definitive host ) 

host I 

Adult worm Onchosphere (Embryo) 



(Eaten by intermediate host) 

The ovum of the D latum forms a cihated embiyo , this is eaten 
b} certain crustacea (such as cyclops strenuus) and forms a procercoid 
larva The c} clops containing the procercoid is eaten by a fish and 
becomes encysted as a plerocercoid laT\a Man eats the fish, and is 
infected the lar\ a developmg mto the adult worm In E granulosus 
infection man eats the ova and the larva formed de\ elops in his tissues, 
the adult form occurring m animals such as the dog 

The Tsenia Solium 

{The Solitary Tape Worm The Armed Tape Worm The Pork 
Tape U*brm) 

The chief features are as follows 

Infection By eating impecfectly cooked “ measly ” pork contaming 
the larva: (C>sticerci ceUulos®) 
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Locality. World-wHe distributi<m. 

Hosts. Definitive : ilan. Intermediate : The pig or rarely man 
(Somatic ixniasis). 

Length of Adult Worm. About 
10 feet. 

Head, l mm. in diameter. 
Globular, with 4 suckers and a 
rostellum armed with 2 rows of 14 
booklets. Neck, thin. 

Segment. About 1,000. Con- 
tain a uterus with about 10 lateral 
branches ; the genital pore is lateral 
and alternates regularly. Mature 
segments are three times as long as 
they arc broad (see Fig. C7). 

The Ova. Circular. Diameter 
about 35 ft,. 

The Onchosphere (embryo). About 
20 M in diameter. Has C hooks. 

The Cysticercus Ccllulosae. Like 
a little bladder i oval, about 5to20mm.long. Single scolex forms in it. 

Segments containing ova are passed in man’s fa^es and are eaten 
by the pig. Rarely somalic ftentasis occurs In man, cither by transference 
of ova by his fingers to the mouth, or owing to segments containing ova 
being regurgitated into his stomach. The cysticerci (bladder worms) 
may then develop under the skin aa small nodules, or in the brain, 
causing epilepsy, in the eyes, or 
muscles (see Pig. 08). They may 
be revealed by X-ray examination, 
and must not be confused witli the 
cj'sts of the Trichinella spiralis. The 
latter are probably too small to be 
seen r.adiologicaIly. 

The Taenia SaglnaU 
{Tania SlediocaneUaia. Th« Un- 
armed Tape Worm. The Beef Tape 

Tl’fifm. The Fat Tape Warn) 

Infection. By eating iinpcrfecUy 
cooked beef infected with the 
Cysticcrcus bovis. 

Locality. World-wide distribu- 
tion. T. 

Hosts. Definitive : Man. Inter- sphw), brown, oval, Sa ^ x 23 
mediate: The ox. 

Length of Adult Worm. About 20 feet. 

Head. 2 mm. in diameter. Pear shaped, with 4 puckers, but 
no rostellum and no hooklets. Neck, mediujn size. 

Segments. About 2,000. Contain a uterus with about 20 lateral 


s/x nooKte 


0. 00. T. Saoinata. MATunE 
.SccUENTS. (Natarol Biu.) 
sonata : fscal ovum (oncho- 



Fio. 07. T. SoLiuit. MATuna 
Sequents. (Natural Bue.) 

T. soUum: fseal ovum (onchosphere), 
brown, circular, 83 u. (n diameter. 
( X SOO.) 
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ranches , the genitnl pore is lateral and alternates 

aaturc segments are twice as long as the} arc broad (see ig ) 

The Ova Oval, measuring 88 ^ b} 25 /t approximately 
The Onchosphere (embrj o) Head has C boohs 
The C>*sUcercus Bo\is 8 mm b} 5 mm Single scolex ^ 
The segments containing ova are passed in man s f-cces an n 
n the ox 


Man passes 
T sagmata 


The Diphyllobothnum Latum 
(The MolhnactphaU, ioIi« Tht Tapt Tto) 

Infection. Bj entmg cnvinre or impcrfcctlj cool.ed fish 
Locality Russia, the Baltic Sintzerland 

Hosts Definitive Man Internicdinte Fish such as pLe perch, 
almon trout and graj ling 

Length of Adult ^Vorm About 30 feet 

Heal 3 mm long Olive shapeil “/“Xr tooUe” 

lorsal and v cntral sides There nte neither a 

Segments About 3,000 Co”!”"" “ ^ (,ee Fig 70) 

rentrat genital pore They are 'X* rn.A^iS operintnii 

The Ova Oval measuring about CO m >»> ,s eaten by 

The Onchosphere Ciliated and free swimming It is eaten y 

Crustacea (such os the Cyclops slrenuus) 

The Procercoid Urva Elongaleel o>al 5 M 
The Plerocercold Larva \Vorm liLe about C mm g 
free ova in his faxes .. ,p 

Clinical Findings Infestation of man with 1 » 

or with D latum ma} give rise to va^ 

Bjmptoms of indigestion or to marked 
hunger vvith bodilj wasting A severe 
anscmia of the pernicious tyjx rarely occurs 
«ith D latum infestation It is estimafwl 
that in Finland 250 000 people are infested 

but onU 0 5% suffer from anamia 

Treaimcnt Prophylactic ^leat and fish Diohyllobotl num latum 
must be adequatel} inspected for c>stlCCTCi QTum brown ora! 60*» 

and properly cooked , » j X40j*(x 250) 

Cnralier Tl.e patient is kqit m bed aid 
starved for 2 days During this-lune oidy ^ iisgivcn and 

milk and meat e^cts An initial ^eofcaslor oild I B ^ 

this IS foUowed by mag sulph gr OT td s on the recoM y ^ 

third day no food is allowed imtd the worn is ‘ after 

kept recumbent Atag sulph p 120 m 

the bowels have acted eit fiheis liq m lo in a capsule t 

9 am, at 915 am, at 9 80 a.m , and at 0 15 am, an ^0^^^ 
lOam foUowedotnoonby fl oz 2 of mist sennie co ^ 
actions of the bowels must be received into a bed pan containi g 
Sr^ter, and if the head of the worm w not seen the evac^U^ 
should be strained through black muslin If the head does no 
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away, fresh segments will appear in the motions in about 8 months* 
time. A second treatment should then be civen. 

The Echinococcus Granulosus 
{The Tania Echinococcus) 

Infection. Man is infected by ova excreted by dogs, if the dog 
licks the man’s hands or his dishes. Infection may also occur from 
drinking water or from eating uncooked vegetables contaminated by 
the ova. The dog is infected by eating meat containing the hydatid 
cysts. 

Locality. Australia and Iceland. 

Hosts. Definitive : The dog, wolf or jackal. Intermediate : Man, 
sheep, oxen and pigs. 

Length of Adidt Worm. About J inch. 

Head. Resembles that of T. solium in miniature, being 0’3 mm. in 
diameter. There are 4 suckers and a rostellum with 2 rows of 
about 20 booklets in each. 

Segments. Four. The terminal segment is mature and contains 
ova. 

The Ova. Oval, measuring about 85 n by 25 n. The ovum, when 
swallowed by man, liberates itssix*hooke<l embryo (onchosphere) ; this 
migrates to the tissues, especially the liver, and forms a hydatid cyst. 

The Hydatid Cyst. There is an inner granular or gei-minal layer, 
from which the daughter and grand*daughter cysts form. These 
contain many scolices j the middle layer is laminated ; the outer layer 
is fibrous and formed from the tissues of the host. The contents are 
clear fluid, specific gravity about 1,000. The fluid contains 1% of 
sodium chloride, a trace of sugar, some booklets and no protein. The 
cyst occurs especially in the liver, but may be found in the lungs, brain, 
Iddneys or heart. 

Hydatid Disease 

Clinical Findings. The patient does not usually notice any ill health 
unless the hydatid cyst causes mechanical pressure symptoms or some 
complication occurs. • 

Ilydalid of the Liver. If the cyst is deep-seated no tumour is felt, 
but there may be a palpable swelling which sometimes fluctuates. 
More^ rarely the hydatid thrill is felt by placing one hand over the 
swelling and tapping it sharply with the fingers of the other hand 
(see p. 77). 

Jlf/daiid of ihe Lungs. This is described on p. 182. 

Hydatid of the Kidneys. This may cause a renal tumour (see p. 481). 

Hydatid of the Brain. This causes symptoms of a cerebral tumour. 

Hydatid of ike Heart. This may cause sudden death. 

The blood may show an eosinoplulia end the Casont intradermic 
test is positive (see p. 77). 

Course and Complications, The cyst may grow to 5 or C inches in 
diameter ; it may atrophy, calcify or its contents may suppurate. 
Rupture may occur into the peritoneum, the stomach, intestmes, the 
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pleura, the inferior \ena ca\a or the bile ducts Rupture may be 
accompanied by shock and by urticana, and in cases of intraperitoneal 
rupture secondary cjsts may form 

Prognosis The disease is serious Frequently, however, the cyst 
dies and inspissates Suppuration or rupture make the outlook more 
grave 

Treatment. There is no medical treatment If possible, the cj st 
should be removed surgically without rupture 

The Hymenolepis Nana 
{The Tania Nana The Drear/ Tape Worm) 

This worm infests especially children in America, Egypt and Southern 
Europe It is ^ inch long (12 5 mm ) and ^ inch (1 mm ) broad It 
has a rostellum with 4 suckers and a single row of about SO booklets 
There are about 200 segments There is probably no mtermediary 
host, the eggs which are liberated in the intestine developing mto adult 
worms 

Treatment 01 chenopoda should be given The dose for children 
is one drop for each 5 ear of age on a lump of sugar, followed S hours later 
by a dose of castor oil appropriate to the age of the child 

THE TREMATODES 
{Flukes) 

The trematodes are flat non segmented leaf like worms, usually 
hermaphrodites, possessing a mouth and 1 or more suckers The most 
important s arieties which are parasitic m man are the schistosoma and 
the paragcnimus (lung fluke) , the fasciola or liver fluke very rarely 
infests man 

Schistosomiasis 

{Dilharztasis) 

There are three ^ anelies 

Urinary Schistosomiasis 
, {Endemic Ilamalana) 

Etiology Endemic ha;niaturm is caused by the Schistosoma 
haematobium (Uilharzia lucmatobmm) Man is infected bj ccrcanai 
(young swimming forms of the trematode) which pierce his skm when 
bathing or paddling, and infection may oonir bj drinking water The 
ccrcari'c pass to the portals cm and in about 0 weeks dcs clop mto the 
adult male and female forms of the S luemntobium The male is flat, 
about 15 mm bj 1 mm , and tbc female is slender and round, about 
25 mm (1 inch) bj 0 25 mm They niigratcagainst the blood stream from 
the portal to the pchic sems and scins of the bladder or rectum, the 
male curs cs from side to side to form a gymecophoric canal in which he 
embraces the female; when they have reached the small \cins, the 
female leases the male and migrates to the smallest >em allowing her 
passage. The o\n are then CTtnided The ovum is about 100 ft by 
70 ft, and lias a sluirp terminal spine ; thw penetrates the blood v essel, 



710 


THE PARASITIC WORMS 


and the ovum is pushed tlirough the vessel by the blood stream. It then 
ulcerates its way into the submucous tissues and tlu-ough the mucous 
membrane of the bladder or rectum. The ova are chiefly passed in the 
urine. On coming in contact with water, an embryo or ciliated mira- 
cidium hatches out. This enters a spiral fresh*water snail, such as the 
BuUinus contortvs. Sporocysts form and cercari® are liberated into 
the water from the snail, completing the cycle. The disease is met with 
in Africa, Arabia and Iraq. 

Pathology. Post-mortem, the mucous membrane of the bladder is 
red, thickened in patclies and polypi may be seen. The miiscular wall 
is iiypertrophied. The prostate may be enlarged and the ureters 
dilated. Ova may be seen in tlie submucous tissues of the bladder 
or in the prostate ; the liver may be cirrhosed. 

Incubation Period, i to 8 months. 

Clinical Findings. The first symptoms appear a few weelcs after 
infection. They constitute the toxaemic stage. The patient complains 
of urticaria, malaise, with perhaps abdominal pain. 

On Examinati<m : The temperature is raised and the blood shows an 
eosinophilia which may reatii 50%. A positive complement fixation 
may be obtained by using as an antigen an extract of the liver of infected 
snails. 

Local symptoms may not be noticed for a few months, or even 
years. The patient then complains of passing blood, usually at tbe 
end of micturition, with perhaps frequency, scalding, and pain in the 
perineum or suprapubic region. He may also pass blood and mucus 
in his motions. 

Ofi Examination : The patient is often pale or sallow. The urine : 
Tbe deposit shows ova, red corpusdes and pus cells. Tlie blood may 
show a leucocytosis of about 15,000 per c.mm., with an eosinophilia of 
about 12%. The complement fixation test is usually still positive. 
Cystoscopy may reveal an inflamed vesical mucous membrane, and 
white patches may be seen due to submucous ova. 

Differential Diagnosis. Other causes of hematuria, sucli as a 
calculus, cystitis, etc., must be excluded. The presence of ova in the 
urine is diagnostic, but a calculus may also be present. 

Course and Complications. The disease, if untreated, pursues a 
chronic course for many years, and, if the patient is not destroyed by 
complications, spontaneous cure usually results. Complications include : 
Cystitis, vesical calculus, hydroneplirosis, pyonephrosis, carcinoma of 
the bladder, urethral fistula or stricture, etc. 

Prognosis. This depends upon the severity of infection, the presence 
of complications and the institution of adequate treatment. 

TreatmenL Prophylactic. Bathing or paddling in endemic areas 
should be forbidden, and drinking water should be boiled. The snails 
may be destroj-ed by cutting off the water of the irrigation canals 
periodically for 2 weeks during the drj* season. Carriers should have 
their infestation cured by treatment. 

Cwratirf. Tartar emetic (antimon. et pot. tartras) is injected 
slowly into a vein. The injection should be given about 2 liours after 
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a meal, faeginmng with gr J dissolved m 2 mils of freslily distilled water, 
and increasing bj gr i at a time until gr (10 mils) are given The 
injections are made 3 times a week, and a total amount of gr 30 is 
usually required The h-cmatuna may be temporarilj increased The 
urmary deposit should be e'mmined ^ily for ora, which, as thev are 
killed shrivel, darken, and when placed in water mil not hatch out 
A cough IS often noticed during the injection This is due to the 
antiinom reaching the lungs If toxic symptoms follow an injection, 
the next dose should not be increased Toxic symptoms include tight 
ness of the tliroat or chest, abdominal pam, and a metallic taste m the 
mouth If there IS collapse at the injection, Pitmtrin (ext pit hq B J* ) 
1 mil or hq adrenal hjdrochlor 0 5 mil should be injected mtra- 
muscularlj If the patient has heart or kidney disease, tlie antimony 
is contraindicated When the veins are diflicult, stibophen, also a 
trivalcnt antimony preparation, may be injected intramuscularly, 
using a 6 3% solution Nine injections are given on alternate days 
For an adult the dose is 1 5 mil , followed bj 8 mils, the subsequent 
doses being 5 mils 


Intestinal Schistosomiasis 

Etiology Tins disease is caused by the Schistosoma mansoni 
(Bilharzia mansoni) The adult trematodes are found in the mesenteric 
Terns, and their ova pass through into the rectum The ova have a 
lateral sharp spine The intermediate host is a flat fresh water snail 
the Planorbis liois^yi The life history resembles that of the S hema 
tobium Intestinal schistosomiasis occurs in Egypt the Belgian Congo, 
Nigeria, the West Indies ond the northern part of South America 
Pathology Post mortem, the mucous membrane of the rectum 
and colon is thickened, and there are papillomatous swellings The 
liver may be fibrotic (“ pipe stem ” cirrhosis) ond ova are found in xt 
Cbnical Fmdmgs An early toxremic stage with fever ond urticaria 
occurs, followed in about 2 months’ tune by dysenteric symptoms, with 
blood and mucus in the motions The ova are found m the fieces and 
the blood shows an eosmophilia and gives a positive complement 
fixation test In Egyqit a special type with enlargement of the liver 
and sjjleen occurs An-emia ond ascites are jircsent This variety is 
called Egyptian splenomegaly 

Treatment ^is is by tartar emetic or stibophen as for urinary 
sclustosomiasis (see above) 

Eastern Schistosomiasis 

Etiology Eastern schistosomiasis is caused by the Scliistosoma 
japonicum (Bilharzia japonica) The trematodes are found in the 
mesenteric vems, and the ova pass mto the large intestine The ova 
hav e no spines but a small lateral knob may be seen The intermediate 
host IS the Ilemibia japomca, a fresh water mollusc The Ufe history 
resembles that of the types described above The disease is met witli 
in China, South Japan, the Phibppme Islands and Upper Burma 

Pathology Post mortem, the liver is enlarged, cirrhotic and 
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contains ova ; tiie spleen is enlarged, but usually free from ova ; ova 
may be found in the brain. The mucous membrane of the large 
intestine is thickened and polypi may be seen. 

Clinical Findings. An early toxemic stage occurs with fever, 
urticaria and eosinophilia. Iiater, there are abdominal symptoms, with 
pain and dysentery. 

On Examination t The liver and spleen are enlar^ and there may 
he ascites. Tlie ova are found in the fieces. 

Treatment. This consists in giving injections of tartar emetic or 
stibophen, as described above (see p. 716). 

Paragonomlasis 

Etiology, Paragonomiasis Is caused by the Parngonimus westermani 
(Distoma ringeri). The fluke is about J inch (8 mm.) long. 

Pathology. The parasites occur in the lungs. 

Clinical Findings, Tlie flukes are the cause of endemic hasmoptysis 
(set p. 17<5). 

Fasdoliasis 

Etiology. Fascioliasis is caused by the FaseioJa hepatica {Distoma 
hepaticim). 

Pathology. The flukes are found chiefly in the livers of sheep. 
Very rarely man is infected. 

THE NEMATODES 

These are cylindrical non-segmented, unisexual worms. The 
following are the most important varieties occurring in man : Ascaris 
lumbrieoklcs, Enterobius (oxyuris) vcrmiculans, Trichuris trichiure 
(trichoccphalus dispar), Trichinella spiralis, Strongj’loitlcs stcrcoralis, 
Ankylostoma duodenale, Necator nmcricanus, \\'ucheria (fllaria) 
bancTofti, Loa loa, Bracunculus medinensis and the Onchocerca 
volvulus. 

Ascarlasis 

(i7ound IForm Disease) 

Etiology. Ascariasis is caused by the Ascaris lumbricodes. 

The Adult Worm. Male, average size 20 cm. (8 inches) in length and 
0'8 cm, ( J inclj) in diameter. Female, average size 80 cm. (12 inches) in 
length and 0 5 cm. ( J inch) in diameter. They are light brown in colour 
with pointed ends, and live in the small intestine in man and in animals 
such as the pig. Their eggs, which measure about 70 by 60 p, are 
passed in the ficces. Man is infected by swallowing the eggs in water 
or contaminated uncooked food^stutfs. ^\'hcn ingested, the larvic, 
which have developed inside the eggs, pass out and arc believed to make 
their way to the liver and lungs, tlien to the trachea, larynx, oaophagus 
stomach and intestine, where they develop into adult worms. Infestation 
is more common in children than in adults. 

Pathology. Post*mortem, the worms are found chiefly in the upper 
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tlie liver, lungs, trachea and ccsophagus to the intestines The worms 
are said to pierce the mucous membrane with their fine extremity which 
pre\cnts their being dispelled b> antlielmintics 

Clinical Findings The worms usually produce no sjmptoms, but 
maj cause appendicitis The ova are found in the fieces 

Treatment 01 ehcnopodnmay bcgi\en,fordosagesecpp 715,724 

Trichmiasis 

{Trtchxnoats Tnchtnelhasis) 

Etiology Tnchiniasis is caused by the Tnchinella spiralis 

The Adult Worm The mate, a^erage length 16 mm, dmmeter 

0 04 mm The female, a^ erage length 4 mm , diameter 0 06 mm Man 
IS usually infected by eating raw or partially coohed ham pork or pork 
snusiges, containing encysted tnchmcIW Pigs are infected either by 
eating raw garbage containing pieces of infected pork or b\ eating 
infected rats The former method is \ cry prcinlent in America 
Lariic develop from the cy*sts and form adult norms which Itic m 
the small intestine The larMc produce embryos which pass by 
lymphatics or blood vessels to striated muscles and encyst coiled up 
near the tendinous insertions of the muscles They are found especially 
in the intercostal muscles, diaphragm, the muscles of the neck, upper 
arm and calf Calcification may occur m the cyst wall The disease 
is common m Amcricn and in Germany 

Incubation Period This \anes from 5 to 10 days 
Clinical Findings Three stages were originally dcscnbctl The 
Iniasion Stage This is charactcriseil b\ mnlaist lomiting and wattrv 
diarrhoea, with feicr and at times delmum The Migration Stage 
During the second week of the illness pains occur in the arms and legs 
There may be difTiculli in brcatlimg or in mastication An urticarial 
nsli may also appear, with ailcnia of the legs and face The blood 
shows a Icucocy loiis of about 20 000 per c mm with an eosmopluha 
of aliout 10% Adult worms arc rarely found in the faces The 

1 fiajttment Stage This usualK gites rise to no svTiiptoins 

1 pidcniics occurred in England m 1941 in which the preliminary 
gnstro-mtcstinal symptoms were very slight and m some cases con 
stipation w-as a prominent feature The onset was chamclcnseil b\ 
feitr of 101 * to 102*1 , swelling of the cicluls face and occasionally 
limbs and frontal headache ** Splinter hnrniorrhnges ’ were seen 
under the nails In ?omc cases meningeal or encephalitic symptoms 
w<re present and in nliout half the cases a dry cough was an initial 
ssmiplom Jlusculnr pains were notetl aliout 8 days after the onset, 
nnd tempomrs mental clianges, such as mclancliolm were not in 
frequent The urine wns usually free from albumin and the blow! 
sbowcsl an coMnophiUa of olKtut 40% Asyniplotnalic infestation also 
occurs in wbicb no ss-niploms of the disease are manifested during 
life, but jiosf mortem encysted worms are found in the diapliragni. 

Diffcrcntlal Diagnosis TVichimasLs may I>c mistaken for acute 
nepbntis or sinusitis owing to the orbital trdema Tlie muscular pains 
luai suggest acute rbeurnstism The iicnous symptoms max lead to n 
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diagnosis of meningitis or of encephalitis. The fever and gastro- 
intestinal sj’mptoms may resemble those of food poisoning or enterica 
group infections. Tlie initial fever and cough may cause confusion 
•with iniluenza or bronehitis. The correct diagnosis is suggested by the 
fever, Icucocj’tosis and cosinophilia. It is established by finding the 
larva; in the blood during the first 2 or 3 week.s of the illness. For this 
purpose 6 c.c. of blood are laked with 10 c.c. of water, and the centri- 
fugalised deposit is examined microscopicaiiy. The adult worms are 
seldom found in the feces. Muscle biopsy will demonstrate the 
presence of T. spiralis in the majority of cases after the fourth week 
of the illness ; a small portion of the i>ccforaIis major, deltoid or 
gastrocnemius muscle is examined. Intradermio injection of a saline 
suspension of powdered laivos gives a positive reaction, as sho^vn by 
the formation within 5 minutes of a wheal and an erythematous zone, 
in nearly all people for 0 months after infestation. Reports tliat 
calcified cysts can be demonstrated radiologically in the muscles in 
long-standing cases are probably incorrect. Tlie 0^*515 are usually 
too small to be thus revealed, and confusion has arisen by mistaking 
cnejsted cj-sticcrci for them (sec p. 712). 

Course and Complications. The fevcrisli stage may last for 2 to 
3 weeks, and the muscular pains and weakness for several months. 
Death may occur from myocarditis or encephalitis. 

Prognosis. In an outbreak in Berlin in 1930, 10 out of 70 cases 
proved fatal. The mortality was 1C% in u series of 1,050 cases in 
America, and no deaths occurred in 600 cases in the IVolvcrhampton' 
neighbourhood in the English epidemic of 1941. 

Treatment. Prophylactic. Infected meat must be avoided, and ham, 
pork, and pork sausages should be well cooked. 

CuraUie. During the invasion period the patient should be given 
calomel gr. 8, followed by mag. sulph. gr. 120 ia the morning or castor 
oil fi. oz. J, to thrive out the worms before the embryos are formed. Tliis 
treatment should be repeated again the next day. There are no 
measures available for eliminating the cysts from the muscles. 

Strongyliasis 

The Strongyloides stercomlis lives in the submucous tissues of the 
small intestine in man. The female worm measures 2-5 mm. by O-S mm. 
The male is not found in the intestine. It is thpught that the worms 
cause diarrheea at times (Cochin-China diarrhcca). 

Ankylostomiasis 

{Vneinariasit. Hookworm Dueare. Minor's Anamia) 

Etiology. Ankylostomiasis is caused by a small nematode, of which 
there arc two types, the Ankylostoma duodcnalc and the Necator 
nmcricanus. 

The A. duodcnalc. Tlic male is almut 9 mm. by 0-5 mm. in size and 
the female slightly larger. Its name implies that it Ims a b^lit mouth 
which contains 4 tcctli. It liscs chiefly in the jejunum, attached 
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by its mouth to the mucous membrane from which it sucks blood 
Many eosinophil cells congregate at tlie site of its attachment 

N aniericanus This is slightly smaller Thousands of eggs 
are formed (which are excreted from the human intestine When these 
come in contact ^nth damp soil or water, embrjos hatch out and enter 
the skin of man, usually through the feet, producing “ground itch ” 
Thej then pass m the circulation to the heart and lungs They burrow 
into the bronchi and are earned with the mucus up the trachea and 
pass dovm the cesophagus into the small intestine Locality The 
disease occurs throughout the sub-tropical world, that due to the 
Ankj lostoma duodenale being met with in EgjTitt India, Cej Ion, South 
China, Queensland and the Southern States of North America It has 
also been found amongst tin miners in Cornwall, coal mmers m Belgium 
and the workers m the St. Gothaid tunnel It is a disease of the 
country rather than of towns, and alTects children and adults The 
N americanus is found in America and also m Central Africa India, 
the Phflippmes, Ceylon, etc 

Pathology Post mortem, the body is well nourished, but pale 
The heart, liver and kidneys are fatty, and localised hteroorrhages are 
seen in the mucous membrane of the small intestine Serous effusions 
may be present Oi er a thousand worms may be found m the intestine 

Clinical Findings The local lesions m the feet ( * ground itch ") 
result in the formation of vesicles and pustules, which heal m a week 
or so It is several months before the general symptoms are felt 
The patient complains of progressive weakness, shortness of breath and 
palpitations There may also be flatulence, and constipation or diarrhcea 
The appetite is good, but pica (dirt eating) is a feature of the 
disease 

On Examtnalwn The complexion is pale or sallow The tempera 
ture may be slightly raised There may be cedema of the feet with 
dilatation of the heart The spleen is not enlarged The blood The 
ansemia is of a microcytic hypochronuc type The characteristic 
feature is an eosmophilia of about 20% The stools usually show blood 
either bv naked eye or by occult blood tests Ova ate seen micro- 
scopically 

Differential Diagnosis Other caus^ of ansemia are excluded by 
the eosmophilia and the presence of the ova m the feces 

Course and Complications The disease pursues a prolonged course 
if untreated and sesuUs in much economic loss amongst workers in the 
tropics Growth is much diminished in infected children Dysentery 
with blood and mucus in the motions, polyarthritis' or nephritis may 
occur 

Prognosis This is usually good but at times the disease is rapidlv 
fatal 

Treatment Prophylaclte Latrines should be provided and tlieir 
usage enforced in endemic zones and the feet protected by boots 
Drinkmg water should be boiled 

CuToitie ^arlous anthelmintic drugs are employed Thymol 
gi\en as follows The patient is kept on a liquid diet for a day or so 
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and given a saline pui^ such as mag. ailph. gr. 240 in the evening. 
The next morning, after the bowels have opened and before any food 
is tahen, finely ground thymol gr. 15 mixed with an equal quantity of 
lactose is given in a cachet every hour for 4 doses. If .the bowels 
are not opened in 2 hours the saline purge is repeated. No alcohol 
or chloroform must be taken during the treatment, or the thymol will 
be absorbed and produce toxic effects. If ova are still found in the 
stools the treatment is given again in a week’s time. Caprokol is safer 
for small children and for debilitated adults. The metlrod of admini- 
stration is described on p. 719. 

Oil of chenopodium is also used. No purge is given before tlie treat- 
ment- In the morning oh chenopodii m. 8 is gisxn in a gelatin capsule 
every hour for S doses. Two hours later mag. sulph. gr. 240 is gis'en. 

Carbon tetrachloride is dangerous, as if impure it may produce 
toxic symptoms resembling delayed chloroform poisoning, due 
to degeneration of the liver. No preliminary starvation or purge is 
required. The dose for an adult is m. CO, usually given in milk, or 
in two 30 minim capsules. For cliildren the dosage is m. S for eacli 
year of age. 3Iag. sulph. gr. 240 should be given 2 hours later. The 
safest method of using carbon tetrachloride is to give Tetraform m. 60 
in ol. ric. or liq. parathn fl. oz. J. The mixture must he well shaken 
before being taken. No purgative is required subsequently. If toxic 
results ensue dextrose should be given by mouth or intravenously with 
alkalb, as for acute yellow atrophy of the Hver (see p. 89). 

FUariasb 

Ecology. There are several types of these small nematodes which 
produce disease in man, the most important being the Wueheria (fllaria) 
bancrofti, the Lo.^ loa nnd the Onchocerca volvulus. 

Wueheria bancrofti 
{Fitaria bancrofii) 

Infection is conveyed to man by mosquito bites, chiefly by the 
Citlex fatigans. The female mosquito introduces tlie embryos into 
human beings, and they pass to the lymphatic vessels and glands, 
where they develop into the adult flloria. The male is about 40 mm. 
(IJ inches) long and the female twice its length. They are very fine 
and rrscrobJe a coilrd hair. Tijc Stma)c produces large nambers 
of embryos (microfilatiic), which pass into the blood stream. They 
measure about 0-3 mm. Jong by 7-5 n wide. These are taken up by a 
biting mosquito, and, after undergoing changes in its body, are injected 
again into man. The embryos arc practically absent from the peripheral 
circulation pf man during the day, being located then chiefly in the 
lungs and kidneys. They pass into the peripheral circulation during 
the night, beginning to migrate liefore the patient goes to sleep, reaching 
their maximum about midnight and diminishing in numbers before 
he awakes. Tius corresponds with the night activity of the mosquito. 
It has been suggested tliat the migration is caused by a sleep-producing 
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hormone If the patient sleeps by day, the periodicity is altered In 
the Pacific Islands the W bancrofti sho\\s no penodicitj, the inter 
tnediaty mosquito, the Aedes varugatas, there biting during the day 
The disease occurs in tlie tropical portions of North and South America, 
the "West Indies, m North Africa, Central Africa, China, Japan, North 
Australia, India and the Archipelago 

Pathology The changes produced by the adult Gians result from 
lymphatic obstruction and secondary inflammation of lymphatics 
In tropical elephantiasis adult GlarifC can often be found in the 
neighbourmg Ij’mphatic glands The lymphatic glands and vessels 
become flbrosed and the embryos cannot pass through them into the 
circulation The embryos are not known to produce any pathogenic 
eifects 

Incubation Penod This is probably a matter of 4 or 5 years 
Clinical Fmdings The results produced by the adult worms are 
\ enable, and include* — Lymphangitis Painful red lines form 

under the skin and the neighbourmg lymphatic glands are enlarged 
There is constitutional disturbance and fever, and probably a secondary 
streptococcal mfectioo of the lymphatics Elephantoid fever 
Periodical attacks of fever with on initial ngor and tmnmal sweating 
occur, somewhat resembling malaria The deep lymphatic glands are 
probably inflamed. Other local results of lymphangitis include 
inflammahon of the spermatic cord, testicle and synov’ial membranes 
Lymphatic \arices These may affect the glands, especially m the groin 
(varicose grom glands) They dimmish m size on pressure Lymph 
scrotum is characterised by eiflargement of the scrotum with lymphatic 
varices Ruptured Ijmphatic varices Chyluria results from rupture 
in the unnaty tract The unne is milky and may contam blood 
Chylous effusions nia\ form m the peritoneum or in the tunica vaginalis 
The blood Tliere is an eosmophilia The embryos can usuallj be seen 
m a wet Glm taken at night Elephantiasis In this condition tliere is 
a marked solid cedema, due to lymphatic obstruction Microfilaris 
are absent from the blood The legs ore usually affected, there being 
an enormous suelling with thickenmg of the skm and subcutaneous 
tissues The scrotum maj be mvolved, forming a tumour weighing 

Course and Complications The disease pursues a chronic course 
Cutaneous carcinoma may occur as a complication of elephantiasis of 
the leg 

’Lrealmenl Prophylactic Hosqiuto breeding places should be 
stenlised, and electric fans and mosquito nets used as for molana 
(see p 681) 

CuTOtue No specific drug is known, but some favourable results 
have been obtamed uith intravenous injections of 2 mils of a 2% 
solution of antimon et sod tartras (approximately gr |) increasing the 
injections gradually to gr 2, at intervals of 4 to 7 days, the total dosage 
bemg gr 80 to 85, as for kola azar (see p 709) The effects produced, 
howe\ er, are not very lasting 

Acute IjTiiphangitis The lunb should be rested and elevated, and 
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a lotion applied, such as Liq. plumb, subacetat. dil., 4 parts, alcohol 
1)0%, 4 parts, nquam ad 100 parts- Sulphanilnmide should be given for 
secondary streptococcal infections, in doses of 1 G. 3 or 4 times a day 
for 5 days. 

Chyluria ; Fat should be omitted from the diet. 

Elephantiasis ; An elastic stocking should be worn, and some 
promising results have been obtained with protein shock therapy. 
Injecting intravenously 50 millions of T.A.B. vaccine at weekly intervals. 
Operation may be required for elepbanUasU of the scrotum. 

boa Loa 

The adult worm called Loa loa is 30 to 85 mm, {1} inches) long and 
is slightly thicker than W. bancrofti. Tlie embryo is called the Micro- 
filaria loa (diurna), and is about the same size as that of the W. bancrofti. 
It appears in tlie peripheral blood during the daytime, and this 
periodicity cannot be changed by altering the sleeping hours of the 
patient. JIan is infected through tlie bites of mangrove flies, such os 
the Chrysops. The adult worm produces in man cedematous swellings 
under the skin (Calabar swelling of West Africa), which take about 8 
days to come and go, recurring irregularly. The %yorms also pass 
under the skin, and may invade the conjunctiva or anterior chamber of 
the eye. 

Treatment. No specifle treatment Is known. 

Onchocerca Volvulus 

This microfilaria is smaller than the W. bancrofti. Man is infected 
by the bite of the buffalo gnat, 5jinultum damnostim. It is met with in 
‘VVest and East Africa and in South America. The chief lesions are 
subcutaneous nodules, iritis and blmdness. The treatment is as for 
W. bancrofti; by fever thernpy and injections of antimon. et sod. 
tartras. The subcutaneous nodules should be excised. 

Dracontiasis 
(Cumea-Trorm Disease) 

Etiology. Dracontiasis is caused by the nematode Dracunculus 
mcdincnsis. The adult worms arc found in man. They measure from 
0 inclics to 8 feet long and about ^ inch in diameter. The embryo 
worms are present in a small cnistneean {Cyclops), and man is infected 
through drinking contaminated water. The worms are liberated in 
the stomach, enter the intestine, and finally pass to the subcutaneous 
Ussues, increasing in size. The adult female worms penetrate the 
skin, usually on the arms or legs, and the uterus disch^es embryos 
on to the siuface of the skin for abinit 8 wedes. If the skin b in contact 
with water, as is usually the case, embiy’os pass Into the water and then 
again into the Cyclops. The adult worm then dies, and may be dis- 
cliarged from the skin or become caldfied, or an abscess may form 
around it. Locality : Dracontiosb is met with in India, in Egypt 
near the Nile, in ^Vest Africa, Uganda and the East Indies. 

Clinical Findings. During tlie invasion period, before the adult 
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worm has matured, there may be constitutional disturbance with fcv’er, 
nausea, voroiting and eosinopbilia. As the worm works its way to 
the surface urticaria may develop. An itching or burning spot may 
then be noted at which a blister forms. This ruptures and the head of 
the worm may be seen below. The embryos ate discharged, as described 
above. 

On Examination: The adult worm can usually be seen or felt 
beneath the skin. 

Treatment. Prophylactic. Water used for drinking or for washing 
food utensils should be sterilised by boiling. 

Curative. The worm must not be extracted until it has discharged 
all its embrj'os, as rupture of the womi may lead to severe toxic dis- 
turbances or to secondary infection resulting in cellulitis, A few 
drops of cold water on the skin near the orifice cause the worm to 
discharge its embryos. After about 3 weeks, when no more embryos 
are produce<l by application of cold water, the worm may be removed 
by traction. 

An alternative method of treatment consists in cooling the skin 
with an ethyl chloride spray. The worm contracts and becomes 
prominent. Several incisions are then made transversely across it. 
The worm is hooked up through these incisions and divided, the pieces 
pulled out and the sinuses disinfected with 1 in 80 carbolic acid. 



CHAPTER XIV 

DISEASES DUE TO PHYSICAL AGENTS 
Caisson Disease 

{Compressed Air lUness. Diver's Palsy) 

Definition. A disease due to exposure to compressed air. 

Etiology. This is a disease of workers in caissons, who are exposed 
to compressed air when employed as div'ers or as builders of bridges, 
tunnels or skyscrapers. There b usually no risk unless the pressure is 
increased by more than that of one atmosphere (+ 15 Ib. per square 
inch). The danger is intensified by the length of exposure to the 
increased pressure. Thus divers ate less often affected, because, 
although when they go to a great depth the pressure in their helmets is 
IHgh, they work at such a pressure for only short periods. The 
symptoms appear on decompression on return to the surface. 

Patholo^. The increased pressure in the caisson causes excess of 
oxygen and nitrogen to be taken up by the blood. The oxygen combines 
with the tissues and does no harm. The nitrogen is also absorbed by 
the tissues, especially by fat and by the central nervous system, and 
after a tune the blood is completely saturated with nitrogen. If the 
pressure is now rapidly reduced, as the worker comes to the surface, 
the nitrogen is liberated from the tissues in the form of bubbles ; these 
bubbles may appear in the fatty tissues, spinal cord, brain, intestines, 
and also in the blood. Thus the capillaries may be obstructed by gas 
emboli or the heart filled with gas. Permanent damage may be done 
to tissues by thus cutting off their blood supply. Fat people absorb 
more nitrogen and so are more prone to the disease. Post-mortem : 
Numerous gas bubbles may be seen in the brain, the cord, especially in 
the lower thoracic portion, in the subcutaneous tissues, the heart, and 
in certain viscera, such as the liver. 

Clinical Findings. The patient usually gives a history of a rapid 
return to the surface from a depth, and notices symptoms about ^ to 8 
hours later. In mild cases there is headaclie and pains in the joints, 
especially the knees and ankles, and in muscles (the " bends ”). Tlie 
legs arc usually affected and the joints are kept flexed. In more severe 
instances there is giddiness (the “ staggers abdominal pain, nausea, 
vomiting, shortness of breath (the “chokes”), intense ilch'mg of the 
skin (the “ itch ”), and paraij'sis, usually paraplegia, or collapse and 
death may rapidly ensue. 

Differential Diagnosis. The history of the case and clinical picture 
render the diagnosis obvious. In some cases the patient is first seen 
in coma, and in others the condition may suggest an acute abdominal 
lesion. 

Course and Complications. Unless adequate treatment is given at 
once, permanent nen'ous damage or death may ensue. Secondarj' 
TSS 
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hffimorrhage mnj ocou* m the affected tissues Chrome arthritis and 
aseptic bone necrosis ma> de\elop as complications 

Prognosis This depends entirelj upon the severit) of the condition 
and the means available for early treatment 

Treatment Prophylactic Fat men, and those suffering from 
diseases of the heart lungs or kidneys, or men addicted to alcohol must 
not be emplojed as caisson workers Inflammation of the Eustachian 
tubes IS also a contra indication, as there is o risk of rupture of the 
tympamc membrane owing to inability to equalise the pressure in the 
middle ear bj swallowing moAcments <luring tho time the external 
pressure is being raised Men should not work longer than a 1 hour 
sluft at a pressure of + 50 lb , longer slufts are permissible for lower 
pressures MTien working at increased pressures decompression must 
be gradual Tlie men pass through a series of aw locked chambers, 
where the pressures arc gradually lowered a due sto) bemg enforced 
m each clxnmber Exercise and the inhalation of oxygen are also 
important during the decompression ^ 

CwaUve The patient should be placed in a chamber (“ medical nr 
lock ”) and the pressure raised to that at which he w ns working After 
half an hour he is nery gradually decompressed If no chamber is 
a^adahl€, the patient may be lowered to the pressure at which he was 
originally working, and gradually brought to the surface If this is not 
feasible ox>gcn and morpUme should be administered 

• Motmtain Sickness 

{Anoxamta) 

Definition Illness resulting from exposure to a low barometric 
pressure 

Etiology Mountain sickness results from ascents to great heights, 
usually over 12,000 feet, as in cbmbing or flying 

Pathology There is a deficient supply of oxygen to the blood 
Compensatory changes may occur, such as increase in the number of 
red cells in tlie blood (erytlmcytosis) , there are no nucleated red cells, 
but the reticulocytes are more numerous There 15 alkalmmii with a 
fall in the alkali reserve 

Clinical Findings In rapid flying ascents to over 25 000 feet 
death may occur, after a prehmmary stage of dulling of all the mental 
faculties, followed by muscular paralyses In more gradual ascents 
the patient complains of headache, muscular weakness, giddiness, 
palpitations, dyspncea, nausea, vomiting and fainting attacks He 
appears cyanosed 

Treatment A portable oxygen apparatus should be used at high 
altitudes 

Sea-Sickness 

(including Train, Car and Atr Stchness) 

Definition Sickness occurrmg on the sea, in a train, a ear, or an 
aeroplane 
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Etiology. There are various theories as to the causation of tliese 
varieties of sickness, such as : Labyrinthine, ocular or splanchnic 
disturbances ; a neurosis, resulting from auto-suggestion ; acidosis and 
hyTioglycsmia. Train, car and air sickness are probably closely allied 
conditions. Predisposing causes : 1. Age i Infants and the aged are 
immune, all other ages ate susceptible. 2. Those subject to migraine 
or suffering from diabetes mellitus or nephritis, and pregnant women 
are especially liable. 

Pathology. It has been 'shown that before vomiting occurs there 
is an increased output of ammonia in llie urine, with acetone bodies. 
There is also a preliminary hyperglycsemia followed by hypoglyciemia. 
Acidosis is more severe when the vomiting stage is reached. 

Clinical Findings. The unfortunate victim feels squeamish, svith 
a tendency to yawn and salivate. He may Iiave lieadache and dis- 
turbance of vision, such as diplopia. The vomiting is usually ushered 
in by more profuse salivation ; in severe cases there is marked collapse, 
4 tthe sufferer loses interest in life and wishes for a speedy end to his 
torments. The face is pale or greenish, the skin is cold, the pulse rapid 
and blood prpsure low. The output ofurine is diminished and diarrhoea 
or constipation may occur. 

Differential Diagnosis. It is important not to overlook any 
abdominal condition, such as acute appendicitis, intestinal obstruction 
or a perforated gastric ulcer. Attention must be paid to tlie presence 
of abdominal rigidity in organic abdominal lesions and alterations in 
temperature and pulse rate recorded on an hourly chart. The result of 
enemas is of diagnostic value m intestinal obstruction. 

Course and Complications. Some individuals are never able to 
overcome sea-sickness j in others accommodation is rapidly established. 
Concentration of the urine may lead to bladder irritability, resembling 
that due to cystitis. 

Prognosis. Sea-sickness is never fatal ; pregnant women do not 
miscarry. 

Treatment. A meal rich in carbohydrate should be taken before 
the voyage, and the blood sugar kept up subsequently by eating lump 
sugar at tlic earliest appearance of symptoms. Fats should be avoided. 
Sedatives, such as Chloretone (chlorbutol B.P.) gr. 5 in a cachet, may 
be taken twice a day. The sufferer should keep warm, have plenty of 
air and lie down. 

Heat-stroke 

{Sunstroke) 

Definition. Illness resulting from exposure to the sun. 

Etiology. Heat-stroke usually results from exposure to the sun. 
It generally occurs in the tropics, when the shade temperature reaches 
110“ F. Wiite rac« are very susceptible. Predisposing causes: 
Debility from other diseases, alcoholism and constipation. 

Pathology. The heat-regulating mechanism is disturbed. It is. 
not known whcUier toxins are formed in heat-stroke. Post-mortem, 
tile riglit heart is dilated. 
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Clinical Findings The patient gi\es a history of exposure to 
sunlight He is sucldenlj tahcn ill witli headache and maj ^omlt and 
have diarrhcea The patient collapses and may rapidly become 
unconscious 

On Examination The face is flushed, the skin is hot and <lry, tJie 
pupils are dilated, the pulse and respirations are rapid and the tempera 
ture IS raised to 109" F or higher Comnilsions maj occur The 
knee jerks are absent The breathing may become irregular, of the 
Chevne-Stokes type, and the pupils are conrfncted before death 

Differential Diagnosis A blood film should be taken to exclude 
malaria 

Course and Comphcations Death may rapidly ensue Complica- 
tions include dilatation of the right heart and cedema of the lungs 
Cerebration may be subsequently impatrcd if the patient recovers 
and neuritis may be troublesome 

Treatment Prophylactic The bowels should be kept open datlj, 
plentj of fluid consumed but alcohol sliould not be taken to excess 
Tlie head neck and spinal cord should be adequately protected from 
the sun 

Curattie The temperature is lowered by applying ice to the head, 
neck and spine sprajang the body with ice cold water, and, if necessary, 
by giving a rectal injection of ice cold water ^Vhen the temperature 
falls to 102" F these measures must be discontmued Venesection 
should be performed if the patient is cjanosed An intravenoua 
injection of quinin dihjdroehlor gr 10 m 20 mils of distilled water 
should be given slowly if there is any doubt as to the condition being 
due to malaria 


Heat Exhaustion and Heat Cramp 
Definition Illness resulting from exposure to heat 
Etiology Heat exhaustion is prone to develop in hot moist 

atmospheres when evaporation frxim the skin is low Heat cramp 
results from exposure to dry heat the excessive sweating leading to 
dirmnution of the blood chlorides Stokers mmers and iron and steel 
workers are subject to heat exhaustion without any direct exposure to 
simhght 

Clinical Findings The patient has usually been workmg in a very 
hot atmosphere such as that which a stoker must endure He becomes 
weak, giddj, and may sweat and collapse In some instances there is 
voraitmg and diarrhcea, or painful cramps may be felt m the legs 

On Examination The patient is usually pale, the skm is moist and 
the temperature maj be normal subnormal or raised to about 100" or 
101" F 

Treatment The patient should be moved to a cool place, and 
stimulants sucli os an ether and ammonia mixture given by mouth 
(Ammon caib gr 1, liq ammon fort m 1, tether m 0, aq menth pip 
dest ad fl oz 1) An enema should be given if there is constipation 
If the temperature is subnormal the patient should be placed in a 
bed and warmed with hot bottles Heat cramp maj be prevented or 
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tablets of *****' ®***®*‘«1* solution, or by taking by nwntfi 

• cniorul., gr. 15, up to 15 or 20 in the day. 

Definilio ’ Frost-Bile 

parts of the body ***^ harmful effects produced by cold on peripheral 

if to severe cold, especially 

a variety of frost ^ STeat altitude. Trench foot 

necessarily of a severe *1* causative factors here are cold, not 
in wet and mudrlv »- * ®^6uatioii of circulation due to standing 
legs. trenches. »n-f.tting boots and tight clothing on the 

constriction, folIowcd*^^I,v”i^ produces peripheral cutaneous vaso- 
damage to vessels and '^ration of H-substance, vasodilatation, 
This results in cedema « r », tluid into the surrounding tissues. 

^frost-bite thrombosis and formation. In more severe cases of 

and ox}-gc.i-Iack „ an “f '''e'' 

With a reduction m fhA a f °^Fulse rate up to 180 to 250,pcr minute, 

i‘eart. output (mlnute-volume) of blood from the 

Clinical Findings. Pm«f iv*» 

metallic object is touched bv thA occur very rapidly, e.g; if * 
“'"Sli altitude. In otherSsK in severe cold or 

may happen when tramps -iLn 1® lrf°ropr‘tl°hgO‘l> 

foolms or burning in the ‘Xm '™‘'r. ‘l>ore is first a 

The onset of trench foot is m^hmu" ’’T” '“'k of all sensation. 

OnB,nm- r *“«ng often days or 

“7'’1‘,' “<1™ may be seen, such a. 

filack with b In more severe 

"'*'‘f"< am usually bluish-red ’ Ve “f formation and gangrene. 

S' Pm-prick and tem^lS"’® ‘''1'"" of hypo Jthesia to 
late and trench foot. "mpomlure sensation ap, prerent in frost- 

'”^0 nail" ma'S™"'"* " "" oirtremities 
‘Sta ^ " Pirtiom* of the 

Ctirni- . T/> warm as 
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m 1/1,000 proflavine then carefullv dried and co\ered vith sterile 
gauze and several layers of wool Bulls whicli have burst or gangrenous 
areas should also be treated with 1/1000 proflavine General treat 
ment consists in combating shock bj the administration of hot drinks 
If the body temperature is subnormal the bed should be warmed with 
hot bottles which must not be placed near the affected parts Prophj 
lactic injections of antitctanic serum should be given (see p 58 j) In 
cases developing at high altitudes tlie administration of oxygen is of 
great v alue Amputation may be required for gangrene but this should 
ie delated as long as possible, as partial recoverv is likel> to ensue 

Electric Shock and Bums 

Definition The harmful effects produced by electric currents 

Etiology Electric shock is usually accidental, as by contact with 
a live wire on an electric railway or tramway system, by touching an 
clectnc healer when in a bathroom, or by contact with a house lighting 
system Death in the bathroom is due to a fault m the electric system 
whereby some of the current is entering the switch The victim is 
usually in the bath, which acts as a condenser, and on switching off the 
heater bis body is subjected to a high current. The result is not 
usually fatal with voltages under 300 for the direct current or under 
100 with an alternating current. Very high voltages of alternating 
current, on the ether hand may do little or no harm Lightning may 
cause electric shock, and bums may occur from X rays or diathermy 
used in medical treatment 

Pathology The body is often charred locallj, the blood is fluid 
and small hemorrhages may be found m the brain The heart may be 
arrested by ventricular fibrillation , this causes death in 00 % of cases 
In death from lightning an effusion is found under the scalp without 
any superficial abrasion Bums of vary mg degree are seen on the body 

Clinical Findings The patient is often killed outright when 
struck by lightning the clothes may be stripped off the body In other 
cases the victim is rendered unconscious but slowly recovers txperi 
encing great pain as the circulation is restored In slighter degrees of 
elcctnc shock the patient, who lias gnpped a liv e w ire is Unable to relax 
bis hold IS terrified and feels severe pain Electrical bums of nil kinds 
are very slow in healing Albummuna may be noted subsequently 
due to the presence in the blood of abnormal protein substances 

Treatment The current should be switched off and the patient 
remov ed If the current cannot be cut off, the hands of the rescuer 
should be protected bv rubber gloves or some dry,tliii.k material 
He should also stand on n dry substance, such os bricks or cloth 
Artificial respiration should be opphctl for several hours if the patient is 
unconscious 



CHAPTER XV 
THE POISONS 

Introductory. Jilarriolt has helped to simplify Uie trcatnient of 
acute poisoning by concentrating on the basic principles. Th^c are 
concerned with the relief of asphyxia, stimulation of the respiratory 
centres, an adequate supply ot oxygen, gastric lavage, neutralisation of 
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corrosives, treatment of coma, relief of dehydration, replacement of 
chlorides, assuaging pain and calming delirium ot convulsions. 

Acute poisoning is usually due to substances taken by inhalation 
or by mouth, rarely by injection. Carbon monoxide is the moH common 
cause of fatal poisoning in England and in America, and the treatment 
by artificial respiration and the inhalation of carbon dioxide and 
oxygen is considered on p. 7-47, To rid the body of swallowed poisons, 
^^hich Iwvc not yet been absorbed, gastric lavage is of the greatest 
value. Emetics should only be given if the requisites for gastric lavage 
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nre not available Purges are seldom required Gastric lavage is contra- 
indicated if strong corrosn es, such as strong nitnc, sulphuric or hydro 
chloric acid caustic potash or soda, or strong ammonia ha^e been 
swallowed In such cases the corrosive should be neutralised Strong 
acids can be neutralised uith four tablespoonfuls of light or heavy 
magnesia to a pint of nater, half a pint being used for a child To 
neutralise strong alkalis six tablespoonfuls of vinegar or the juice of 
SIX lemons are added to a pint of water Apart from poisonmg by such 
strong corrosives, it is always advisable to wash out the stomach, even 
if the patient has vomited, or if several hours have passed since the 
poison was taken Gastric lavage can be safely used in the case of 
poisoning by oxalic or carbolic acid, or by Ijsol 

"N erj thorough lavage should be given, using 2 gallons of warm 
water Great care should be taken to prevent the fluid from regurgi 
tating into the lungs, and for this purpose the method recommended 
bj hlamott should be followed The patient is placed prone with 
his head hanging over the end of the couch or bed, the forehead being 
supported by an assistant (see Fig 71) A Jaques’ firm rubber stomach 
lube (oEsopliageal tube), size 23-30 English catheter gauge, 60 inches 
long IS used for an adult A safety pm is passed through the wall, 
not the lumen, of the tube, 20 inches from the end which will he m the 
stomach Any false teeth having been removed and the mouth being 
kept open b) a gag, the lubricated tube is passed into the mouth until 
it reaches the pharyngeal wall, and is then pushed quick!} down into 
the stomach The safety pm in the tube should lie about ^ inch outside 
the incisor teeth The tube is passed with the patient in the prone 
position, the operator sitting or kneeling on the floor to do so A hinnel 
is attached to the upper end of the tube and a pmt of warm water run 
into the stomach The funnel is then inverted over a pail on the floor 
and the stomach contents are syphoned out In this way 2 gallons of 
water are used for the lav age Care must be taken that the tube does 
not alter its position while the lavage is being earned out If emetics 
are required a subcutaneous injection of apomorphin h} droclilor gr 1/10 
will produce vomiting m 5 minutes Other emetics which maj be used 
include pulv ipecac gr SO, mustard or salt J oz m a tumbler of warm 
water Dehj dration and loss of chlorides ore liable to occur if there has 
been sev ere vomiting and diatrhcea If the patient can swallow he should 
be given half normal saline (NaCi gr 40 to a pmt) sweetened with 
dextroseloz andthejuiccoftWooranges Ifhecannotswallow, normal 
sahne should be given by dnp transOision, either rectally or intra- 
venously Sufficient fluid should be admmistered to relieve thirst, 
improve the blood pressure and increase the unnary output, but care 
must be taken not to give snlhcient to embarrass the heart or cause 
cedema of the lungs 

Mercury Poisoning 

Etiology Mercurial poisoning may occur 1 As an occupational 
disease, in miners of mercury, thermometer, barometer or looking glass 
makers, and felt hat makers who use mercury nitrate 2 If mercury 
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(usually the perchloride) is taken foar suicidal or homicidal reasons. 
8. In accidental contamination of foods or by accidentally drinking 
perchloride of mercury. 4. In the therapeutic use of mercury, due to 
gradual overdosage or personal idio^ncrasy, as in the treatment of 
syphilis. 

Pathology. In acute poisoning there is found post-mortem intense 
inflammation of the mucous membrane of the stomach and intestines. 
The stomach mucous membrane may be greyish white, and a greyish 
membrane may form in the large intestine- The kidneys show the 
changes of acute nephrosis (sec p. 451). 

Clinical Findings. Acute Poisoning. This usually results from taking 
perchloride of mercury solution by mouth, eiUier accidentally or 
suicidally, or by using it as a vaginal douche. Within a few minutes 
of ingestion tliere are severe epigastne pains and vomiting. The vomit 
may contain blood. Diarrhoea rapidly follo^vs and the stools also 
may be bloodstained. Prostration and collapse follow according to 
the severity of the intoxication. The blood : This may show an increase 
of urea and non-protein nitrogen. Tlie urine : This is highly acid, and 
maj’ contain albumin, blood and casts. Suppression of urine may 
ensue (see p. 451). 

Chro?iie Poisoning. Tlicrapcutic overdosoge with mercury is charac- 
terised by salivation, a metallic taste, stomatitis, gingivitis, offensive 
breath and diarrhoea. In industrial poisoning there may be also head- . 
ache, lassitude, amrmia, loosening of teeth, albuminuria, a rise of blood 
pressure and marked tremors of an intentional variety. Mercurial 
dermatitis, «ith erythema and desquamation, may appear, ilercurial 
erythism is sometimes noted, and is characterised by e.vcitabtlityt 
shyness with strangers, insomnia, depression and giddiness. 

Differential Diagnosis. The diagnosis is usually apparent from the 
history and typical clinical findings. Mercury may be present in the 
farcre. 

Course and Complications. The course depends upon the amount 
of mercury ingested. Complications include nephritis, niuemia and 
colitis. 

Prognosis. Tliis is very grave in acute cases, but has been improved 
by modem treatment. Death may occur in a few hours or days. In 
chronic coses recovery usually results, and depends upon the rapidity 
of the recognition of intoxication and withdrawal of the poison. Tremors 
may persist for several years. 

Treatment. Acute roisming. The stomach should be washed out 
with 2 gallons of a warm saturated solution of sodium bicarbonate, and 
8 oz. of a saturated, solution of magnesium sulphate left in the 
stomach. A soap and water enema should then be given. 10 oz. of a 
4% solution of sodium bicarbonate (gr, 180 in 10 oz.) are injected intra- 
venously. and this is repeated again next day. Tlic patient should 
drink : Acid. pot. tart. gr. 10 , sod. cit. gr. 80, syr. numnt. m. 20, 
nq. ad fl. oz. 8. FI. oz. 8 four-hourly. 

The essential feature is to render the urine alkaline and keep it so. 

Chronic Poisoning. Prophylactic, Workers in a dangerous occupa- 
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tion should be subjected to penodical medical examinations "VVlien 
mercurj is being administered a watch should be kept constanllj for 
early signs of mercuraUsm 

Curative The mercury administration must cease, or the worker be 
removed from exposure to the poison Elimmation is aided bj adminis- 
tering mag sulph gr 60 to 120 dailv For mercurial dermatitis a 
lotion of 1% sodium hj’posulphite should be applied (gr 4 to fl oz 1) 

Lead Poisoning 
(Pluin6ism Sotumtsm) 

Etiology. Lead maj enter the body tlirougii the alimentary tract, 
it may be inhaled as dust, or absorbed through abrasions m the skin 
or mucous membranes Lead poisoning is chiefty of importance as an 
occupational disease The following arc the cliief causes 1 Occupa 
lions Workers in red and white lead, painters, potters, brass founders, 
miners, rubber mixers, accumulator manufacturers and printers 
2 Food Soft water may be contaminated by lead pipes, beer may be 
similarly affected, cider may be tainted by lead glaze m jars, and wine 
by subacetate of lead added as a sweetening agent Tinned foods may 
cause poisoning, especially oily fish m soldered tins and illness has 
resulted from eating cakes coloured yellow with lead chromate 
8 Cosmetics Hair dyes, toilet powders or face creams may contain 
lend i Drugs Ointments containing lead may cause poisoning when 
applied to broken surfaces, or lend lotions used as an eye or saginal 
douche Lead pills, made from diachylon plaster, were formerly used 
to obtain abortion, but the sate has been checked by tbe Poisons Act 
I end tetraetliy 1 can be absorbed Ibrough the skin Predisposiug causes 
Women and duldren are more susceptible than men, and negroes than 
white men Debility from any acute illness and clironic alcoholism are 
also predisposing factors 

Pathology Lead absorbed from the alimentary canal is carried 
to the Iiicr and may then pass into tbe sy'stemic circulation or be 
excreted in the bile It is con\ eyed by the blood stream to all the tissues 
of the body , but is stored especially in tbe bones It circulates m the 
blood plasma as a colloidal phosphate and accumulates in the solid 
parts of the bones, probably as an insoluble triple phospliatc, Pb3(PO^)j 
It may l>e liberated from Vhe bones and flood tbe blood It is excreted 
chiefly m tbe fmees, to a slight degree in tbe uruic, and less still by the 
skin Inhaled lead dust IS earned direct to the systemic circulation A 
slight increase of the acidity or alkalinity of the blood appears to result 
in liberation of lead from the bones, as docs also any agent which causes 
solution ofcalcmmsaltsfromtliebones Postmortem Gastro-cntcntis 
IS found in acute lead poisoning, m chrome cases nervous lesions such 
ns degeneration of anterior horn cells, peripheral neuritis, and muscular 
otropliv may be found The amount of lead present in tlie skeleton 
Mines Iwtwcen 0 2 and 08 G Such lesions ns arteriosclerosis and 
chronic nepbnlis arc not indubitably due to lend 

ainical Findings Acute Lead Pmsonvig This mas be a primary 
disease, caused by a large dose of lead taken with suicidal intent, or 
iwnwirt irxBiasr *< 
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accidentally, as in cakes coloured with lead cliromate. If a large dose of 
lead is swallowed the patient suiters from burning in the mouth, thirst, 
dysphagia, intestinal colic, vomiting, cramps in the legs and convulsions. 
The bowels are constipated. Acute symptoms or ‘‘ toric episodes 
may also occur during the course of chronic lead poisoning, and these 
are described later. 

Chronic Lead Poisoning. The worker complains of lassitude and 
dyspnoea on exertion. lie becomes constipated, loses his power of 
concentration, has vague pains in the arms and shoulders and loses 
weight. Cramps may occur in the legs. Periodically acute symptoms, 
known as “ toxic episodes,” may occur. Thus the subject of chronic 
plumbism may have severe intestinal colic. This usually follows a 
period of marked constipation ; the pain is generally hypogastric, and 
may last for several days. Cramp may also be acute in the legs, bladder 
or uterus, with menorrhagia or abortion if the patient is pregnant. 
Acute nervous symptoms such as mania or convulsions, coma or 
delirium may develop, due to a meningo-encephalopathy. Other nervous 
lesions may ensue more insidiously, such os optic neuritis and optic 
atrophy with resulting blindness, or the worker may experience 
difTiculty jn using the muscles especially concerned with the performance 
of tils duties. 

On Efanitriaticn ; The patient is pale and the skin has a greyish 
tinge. Tile teeth are often carious and pyorrhcca is present. A blue 
line may be seen on tlie gums adjacent to carious teeth or on the mucous 
membrane of the cheek or tips opposite the bad teetb. This line consists 
of a series of b!ue>bUck dots, best seen with a band lens, situated just 
below the margin of the gums and in the subepitbelial tissue. It is due 
to lead sulphide, the IIjS being formed by putrefaction in the mouth. 
Tremors of the longue and bands may be noted. Peripheral nerve 
lesions are generally bilateral. They include : Antebrachial paralysis, 
witli wnst drop, due to paralysis of the posterior interosseous branch 
of the musculo-spiral nerve ; the supinator longus muscle is therefore 
spared. Aran>Duchenne paralysis, with wasting of the small muscles 
of the liand and thenar and hypotfienar eminences, a ” claw Imnd ” 
resulting. Brachial paralysis, the biceps, supinator longus, brachialis 
anticus and deltoid muscles are affected. Peroneal paralysis, wth foot 
drop and paralysis of tlie pproncal imisclcs, extensor longus digltonun 
and extensor proprius liallucis. Recurrent laryngeal nerve paralysis, with 
adductor cord paralysis, may occur. In some instances there is a diffuse 
muscular paralysis and in others a cerebellar ataxia appears. Sensory 
clmnges are generally absent. The reaction of degeneration is obtained 
in the affected nerves. 

Examination of a Patient during an Attack of Colic : The pain is 
obviously very severe, the patient is pale, sweating and holds his hand 
to his abdomen, as pressure affords some relief ; the abdominal wall is 
not really rigid and is hollow rather than distended. Tiie temperature 
is subnonnal and the pulse slow. The blood : There is an antemia. 
The red cells show “ stippling •• (punctate basophilia) and at least 100 
nxl cells per milUon red cells must be so stippled to be diagnostic. These 
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stippled cells are reticulocjies The white cells are usually normal 
•The fffces These usually contain lead, as does the unne if lead has 
reached the blood stream The cetebto-spinal fluid In the con^nilsive 
stage it IS under pressure and contains an excess of IjTnphocytes 

Differential Diagnosis It should be remembered that the symptoms 
of plumbism may develop after an individual has ceased to be exposed 
to lead Various factors may cause lead to be liberated from the bones 
into the blood The diagnostic features are the blue Ime, the punctate 
basophilia and the presence of lead m the unne As traces of lead may 
be found m the unne in health, due to lead eaten with food at least 
0 1 to 0 3 mg lead per htre of unne must be present to be diagnosfac 

Course and Compheations The course is characterised bj the 
“toxic episode” described aboie Complications include such con 
ditions as arteriosclerosis, chronic nephntts and gout 

Prognosis Recovery is apt to be slow Colic usually rapidly 
responds to appropriate treatment, paralyses tend to persist unless 
exposure to lead is stopped at the earliest sjTnptom reco\ ery occurring 
first m the muscles last affected Death is especially liable to occur in 
maniacal cases 

Treatment Prophylactic Measures should be taken to prevent 
workmen inhaling lead dust, these include the use of net processes 
and the employment of adequate fans and respirators Vorkers in 
lead should wash their hands before eating and change their clothes on 
leavingnork Periodical medical examinations at least monthly should 
be held to detect early signs of plumbism, and any suspicious cases 
suspended from work and kept under observation A high calcium 
diet, such as oac containing one to two pmts of milk daily should be 
taken 

Curative In acute poisoning accidental or suicidal the stomach 
should be emptied by on emetic such as mustard, | oz m J pmt of 
warm water, or preferably washed out with 2 gallons of nami water 
contaming 2 oz of mag sulpli and a saline aperient is then gnen, 
such as hlag sulph , sod sulpb aa gr 240 acid sulph dil ni 80, 
aquamadfl oz 10 11 oz 10 tobetakene\er 5 4 hours until the bowels 
are thoroughly evacuated For abdominal colic hot flannels should be 
applied locally, milk should be drunk and calcium lactate gr SO taken 
by mouth 1 1 d lyhen the pam is very severe an intravenous injection 
should be given slow!} of 15 mils of calcium gluconate (Bd’^dd ) A 
subcutaneous injection of atropin sulph gr 1/CO and morphm sulpb 
gr J IS also useful for relieving the pam of severe colic In the acute 
exacerbations of chronic lead poisoning efforts are directed to retain 
lead in the bones by giving a diet rich in calcium such ns milk 4 pints 
in 24 hours together with calcium lactate gr 30 t d s by moutli 

“ Deleading “ measures must only be mstitutcd when the acute 
symptoms have subsided This is accomplislied by establishing a 
negative calcium balance A calcium poor diet is given, such as meat, 
potatoes, bananas, apples nee, tomatoes etc No milk, eggs or green 
vegetables should be given Ammon chlorid gr 15 is given m a glass 
of water four liourly This is continued for 2 or 3 weeks, as long as 
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there is no nausea and lieadachc, the patient being kept on a calcium 
poor diet. If toxic lead symptoms occur the treatment is discontinued 
and a high calcium diet given. The amnioniutn chloride produces its 
effect by the acidosis it provokes. Potassium iodide was formerly 
used ; this does increase the excretion of lead in the fieces, but it has 
now been largely replaced by the ammonium chloride treatment. The 
resulting anannia should be treated with an iron tonic or by blood 
transfusion. After the patient has been cured he should not be allowed 
to return to work in which l»e is exposed to lead. 

Aneoic Poisoning 

Etiology. Arsenical poisoning may be due to : 1. Occupations, 
such ns e.\-trneting white arsenic from orsenicnl pyrites or preparing 
sheep-dip. Arsine may be inhaled in chemical works or in submarines, 
where it is liberated from battery plates. 2. Administration of arsenic 
with homicidal or siiiciiiil intent. Weed'killcrs, flj’-popcrs or rot 
pastes may be used. 3. Food-stuffs accKfentnify contammafccf, such as 
glucose in the preparation of beer, the sugar covering sweets, and the 
skin of apples which have been sprayed with an arsenic solution as a 
parasiticide. 4. Therapeutic administration of arsenic, cither due to 
an overdose being given or to idiosyncrasy of the patient. It may 
occur with sucli preparations as Fowler’s solution, soilium cacodylate, 
Atoxj’l {sod. nmmarsonas B.P.C.), tryparsnmide or neoarsphenamine 
(see p. 572). 

Pathology. In acute cases there is in/lammstion of the mucous 
membrane of the stomach and upper part of the small intestine, and 
cloudy swelling may be found in the liver, heart and kidneys. In 
cases of chronic poisoning fatty degeneration i.? present in most of the 
organs of the bi^y. Arsenic can be detected in tlie body for many 
months after death. 

CUnlcal Findings. yIeuU Poisoning. Directly after taking a 
poisonous dose the patient experiences dryness in the throat, and this 
is soon followed by a burning sensation in the epigastrium. He feels 
sick ant] vomits. Intestinal colic and severe diarrhiea usually follo^f 
and there may be cramps in the legs. Small amounts of blood may be 
present in tlie vomit or the stools. 

On Examination : In a severe case the patient is cold and collapsed, 
the pulse rapid and of small volume. The acute symptoms following 
poisoning by the ncoarsphennminc preparations are described on 
p. 572. 

C/ironic Poisoning. The symptoms here are insidious. In the 
early stages there is irritation of the nasal and conjunctival mucous 
membranes and later of the plmiynx and larynx. If arsenic is being 
given as medicine these sjTiiptoms should be a suIUcient warning of an 
overdosage. Further administration of arsenic leads to abdominal 
discomfort, loss of appetite, nausea. Vomiting, tetany, intestinal colic and 
diarrhera. Tlie tongue has a silvery wliite fur. There is a generalised 
pigmentation of the skin, especially in the flexures. Keratosis may 
develop on the soles and palms. Arsenical neuritis causes pains in the 
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legs and arms, cramps and paresis of the legs Herpes may develop 
Sudden blindness due to optic atrophy ma} occur with Atox}l (sod 
ammarsonas B P C ), or trjparsaniide Arsenic maj be foimd in the 
unne, feces and vomit and also m the nails or hair 

Differential Diagnosis In general practice it is a delicate matter 
to reveal one’s suspicious of arsenic poisoning, but it is the duty of the 
doctor to have the urine, fasces, nails or hair examined in any doubtful 
case Acute arsenical poisoning may be mistaken for cliolcra or other 
forms of acute gastro enteritis Chronic arsenical poisoning may be 
mistaken for gastro-cntcntis, colitis, carcmoma of the stomach or 
Addison’s disease 

Course and CompUcalions These depend on whether or not arsenic 
IS contmuously administered In progressive cases death usually 
occurs from heart failure with ascites and cedema 

Prognosis If fatal, death from acute orsemcal poisoning usually 
occurs m a fevr hours or daj s The prognosis in chronic cases depends 
upon the recognition of the disease and the cessation of the 
administration of arsenic 

Treatment AcuU Poisoning The stomach should be emptied by 
givmg an emetic, such as mustard (i oz m i pint of warm vrater) until 
vomiting Tjccuxs or preferably by gastric lavage Freshly prepared 
feme h}droMde should be used m gastnc lavage, as this forms an 
msoluble arsenite It is made by adding so<l bicarb to liq fern 
perchlor fl 02 2 until effervescence ceases The precipitate of feme 
hydroxide is filtered off and added to 2 gallons of w'arm water An 
aperient should be given after an hour consisting of mag sulph 
gr 240 in half a tumbler of water General treatment consists m 
keeping the patient warm, administermg stimulants such as digitalm gr 
1/100 hypodermically or strophanthm gr 1/250 intravenously, and if the 
abdominal pam is very severe a Ly'podermic injection of morphm 
sulph gr 1/0 to 1/4 may he given 

In chronic poisoning after discontinuation of the arsenic, the treat 
mept IS symptomatic for the debility and neuritis The treatment for 
poisoning by neoarsphenamine is considered on p 572 

Alcohohe Poisomng 

Etiology Alcohol m any form may cause symptoms of poisoning 
It IS usually due to ethyl alcohol, less frequently to methyl alcohol 
Predisposing causes 1 Occupation Pubhc house keepers, barmen 
and commercial travellers. 2 Heredity A neuropathic predisposition 
3 Horry and pam The habit may persist after the drug has been 
ordered by a doctor during illness 

Acute Alcobohe Poisoning 
{Physiological Inebnalion) 

Pathology Alcohol is rapidly absorbed from the stomacli and 
jntestmes and passes to the blood and cerebro spinal fluid Post- 
mortem there may be hypeitemia of the gastnc mucous membrane 
and of the brain 
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r isnirai Findings. The patient suffering from acute alcoholic 
poisoning is drunk, but the definition of drunkenness, from the medico- 
legal aspect, has not been satisfactorily established. A person is 
usually considered to be drunk when, as a result of taking alcohol, he 
is not able to perform witli his normal skill or facility the ordinary 
actions of his life. The higher centres are first inhibited and then the 
lower. In the early stages there is diminution of cerebral restraint. 
The individual loses any sense of shyness and may become talkative 
or emotional. The onset of muscle fatigue is delayed. The finer acts 
of co-ordination arc disturbed, and later there is unsteadiness of gait, 
inability to walk, and finally coma. In some instances there is no 
excitctl stage, but marked depression from the onset. 

On L’arammati'ofi : The breath smells of alcohol, the face is usually 
flushed but may be pale, the skin is moist, the pupils dilated and the 
pulse rapid. There is difTicuIty in the pronunciation of such words as 
“ British Constitution,” and inability to walk steadily along a line. In 
alcoholic coma the pupils are dilated, the respiration is slow, the pulse 
feeble, the body temperature subnonnal, the limbs flaccid, the deep 
reflexes diminished and tlie plantar response is flexor. The urine : The 
amount of alcohol present in the mine has been suggested os a medico- 
legal test for drunkenness. It is said that no man whose uriae contains 
150 mg. alcohol per 100 c.c. is fit to drive a car. The alcohol in the 
urine bears a direct relationship to the alcohol content of the blood. 

Differential Diagnosis. Drunkenness must be distinguished from i 
Excitement due to other causes. Coma due to other causes, such as 
liypoglycicnua after a dose of insulin. The presence of disease or 
injur)' in a person who has taken a small amount of alcohol. 

Course and Complications. In the majority of cases the patient 
rcco\-tfs after a night’s rest, but alcoholic coma and pulmonary cedema 
are always causes of great anxiety. Nephritis or pneumonia may 
ensue when the patient is exposed to cold, of ivbicli he is unaware. 

Prognosis. This is usually good, but death may occur in coma from 
respiratory or cardiac failure. 

Treatment. In tlie majority of cases no treatment is required 
beyond an aperient, a night's rest in bed and aspirin gr, 10 to 16 to 
relieve the subsequent headache. In severe cases the patient should 
be given an emetic (i o?,. mustard in J pint of warm water), or pre- 
ferably gastric lavage should be performed with 2 gallons of warm 
water containing sodium bicarbonate (1 oz. to a pint), and a pint of 
hot cofTcc left in Uie stomach. Collapse may be further tre.ated by an 
electric cradle, hot bottles and stimulants such as Coramine (niketha- 
midum B.PJ\.dd.) 1-5 mil, or stryclinin. hydrochlor. gr. 1/CO hypo- 
dcrmically four-hourly. If the patient is comatose inhalation of 10% 
COjin 00% oxygen helps to wash out the alcohol and to oxidise it. Tliis 
treatment usually restores the patient to consciousness in half an hour, 

. Chronic Alcoholic Poisoning 

Pathology. Post-mortem there may be fatty infiltration and 
degeneration of tlie heart, atheroma of the aorta, fatty infiltration and 
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Cirrhosis of the li\er, dilatation of the oesophageal veins, atrophy of 
the gastric mucous membrane, chronic nephritis of varying types, 
congestion of the meninges, excess of fluid in the pia arachnoid space 
(“ wet brain ”), degeneration of cortical motor cells and peripheral 
neuritis 

Clmical Findings The effects of clironic alcoholism may be 
considered under the sj’stems chiefly in\o!ved 

Tfig AhmaiUirtf System The patient may complain that the appetite 
is poor, and there may be mormng nausea or vomiting, the stools bemg 
rather loose Hamatemesis may occur or bleeding from the rectum 
due to piles 

On Examination The patient is often somewhat obese, dilated 
%enules are seen on the face, the conjunctiva: are watery and mjected, 
the tongue is furred and tremulous tlie throat congested and the 
breath ** hca'\'y " The In er may be enlarged and ascites present 
The Nervous System Peripheral neuritu may be the chief complamt 
Tlie patient is often a woman, who suffers from tingling or pains m the 
calves, cramps and weakness of the legs 

On Examination : The caU es are tender on deep pressure, and areas 
of cutaneous anasthesia may be found over the legs In the early 
stages thelmce-jerhs ore mcreased, later they are diminished or absent 
The leg muscles are weak and may be wasted In some cases, m 
addition to the neuritis, there are cerebral symptoms which constitute 
Korsakow’s psychosis The mam features are disorientation os regards 
tune and place , the patient is unable to remember events which ha^ e 
recently happened such as wliat she had at her last meal or may say 
she has been out for a walk that morning when she has been in for 
several weeks Variable oculo motor pamij'ses and n myotonic pupil 
(see p 390) maj be seen 

Cardio renal System The patient complains of lassitude, headache, 
shortness of breath and perhaps swdliog of the ankles 

On Examination The heart shows signs of fatty or fibroid myo 
cardial degeneration The blood pressure is raised the arteries 
thickened and the unne contains albumin 

General Incapacity There are other cases, especially m secret 
drinkers where no localising effects of the alcohol are present, but the 
patient is unfitted to a varying degree for his work He is irritable, 
lacks concentration and his mentality somewhat resembles that of a 
child He tnes to give up the alcohol but has not suflicient will power 
Differential Diagnosis The diagnosis is usually clear, but other 
drug addictions maj ha\ e to be excluded The condition of the pupils 
and knee jerks maj suggest tabes dorsalis The tender enhes and 
absence of other signs of tabes ser\e to differentiate 

Course and Compbeahons The course is usually progressive, the 
patient becommg more and more a slave to alcohol Delirium tremens 
(see p 744) IS bable to occur Pulmonary tuberculosis may follow 
as a complication- Venereal disease may be contracted when under 
the influence of drink According to Mott, chronic alcoholism js not 
an important cause of insanity, but probably accounts for one-fifth of 
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the cases of suicide, and for three-fifths of homicidal cases in England. 
Prognosis. The outlook is always verj* grave. 

Treatment. The patient should be admitted to on institution 
devoted to the cure of alcoholism and drug addiction. In order to 
prevent the onset of delirium tremens the alcohol should be “ tapered ” 
gradually, and not cut off at once. It Is given in definite amounts at 
fixed intervals, such as every 2 to C hours. A reduction of about 2 oz. 
may be made every 24 hours. During this stage tlie patient is best in 
bed, and a sedative mixture can be given if required such as Sod. brom. 
gr. 30, tnc. capsici m. 3, aq. chlorof. ad fl. oz. J. FI. oz. J t.d.s. In some 
cases stronger sedatives are required, such ns paraldehyde m. 30 to CO 
once or tw ice daily. The use of vitamin 111 in the treatment of alcoholic 
peripheral neuritis appears of very doubtful value. As soon as possible 
the patient should take a good mixed tliet. 

Methyl Alcohol Poisoning 

This IS more bkely to occur in countries where there is prohibition. 
The chief symptoms are giddiness, dyspnma, nausea and vomiting. 
Optic atrophy is prone to ensue. It is a powerful poison and liable to 
cause death. 

Treatment. The jiatient should be given 1 11. oz. of castor oil and 
an intravenous injection of a pint of a 5% sodium bicarbonate solution 
to comiiat acidosis. The effect and dosage can be checked by the 
determination of the alkali reserve of the blood. 

THE ALCOHOLIC INSANITIES 
Delirium Tremens 

Delirium tremens usually occurs in subjects of chronic alcoholism, 
cither after an oi^erdose or more commonly when their usual allowance 
is suddenly cut off, as may arise from the patient being put in prison 
or in a curative institution where the alcohol is suddenly withheld. 
Shock, such as an aeddent and a toxic disease, especially lobar pneu- 
monia, when associated with withdrawal of alcohol, are Important 
causes. The delirium begins with noclumnl xdsunl halliieinations. 
Objects, which usually appear blue, such ns snakes, rats or other 
animals, are imagined crawling on the bed or about the room. The 
patient is alarmed and often dilTicult to restrain. Auditory hallucina- 
tions of threatening voices are also heard. 

Differeotial Diagnosis. The onset of delirium tremens may closely 
resemble that of unemia owing to the presence of convulsions, oliguria, 
albuminuria and urinary casts. The blood nitrogen figures are, however, 
usually normal, but may be raised. The temperature may be normal 
or raised. Tlic condition usually passes off in 2 to 3 days, the patient 
sleeping soundly ; he may, however, pass into a state of muttering 
delirium which is followed by death. 

Treatment. The patient should be kept in bed in a darkened room, 
and restrained if violent. The bowels should be opened with calomel 
gr. 5, or if he will not swallow this, a minim of croton oil in butter 
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{.hould be placed on the tongue Saline purgatives should be given 
subsequently Sleep should be mduced by giving m 60 to 120 of 
paraldehj de by tnouth If this foils a hypodermic injection of hyosem 
hydrobrom gr 1/100 should be given once or twice a day If the 
patient is difTicult to restrain an injection of apomorjihin hydrochlor 
gr 1/10 and strychnin hydrochlor gr 1/30 will sometimes qiueten him 
It IS usually necessary to gu e 1 to 2 oz of brandy or -whisky a day for 
2 or 3 days, which is gradually reduced to notlung Ihe patient 
should be encouraged to take as much fluid as possible especially 
milk 


Mania a Pohi 
(Pathological Inebnaiion) 

An individual so predisposed shows maniacal homicidal or suicidal 
tendencies after taking a small dose of alcohol Recovery is rapid if 
no more alcohol is taken 


Dipsomania 

There are recurrent attacks of acute alcoholism but m the intervals 
the patient may be a teetotaller 

Alcoholic Automatism 

A patient who is under the influence of alcohol may act automatically 
and apparently naturally for hours and davs, liavnng no recollection 
subsequently of what has occurred 

Alcohohe Pseudoparesis 

This resembles the onset of general paralysis of the insane There 
are tremors of the tongue and hands , mental confusion an ataxic gait 
and epileptiform convulsions may occur 

Chronic Halluanatory Insanity 

The patient suffers from delusions of persecution and may hear 
voices 

Alcoholic Paranoia 

The patient has delusions but there are usually no hallucmations 
Alcoholic Dementia 

This IS the final stage of alcoholic alfectioils of the brain The 
patient is irritable, suffers from delusions loss of memory and general 
weakness 

Benzol Poisoning 

Etiology Benzol poisonmg is on industrial disease winch may 
occur in distillers of coal tar, manufacturers of benzol mixtures for 
motor cars in rubber manufacturers and in workers applying pnmt by 
the spray process 
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Pathology. The post-mortem appearances in acute benzol poisoning 
resemble those of asphyxia, ivith hyperiemia of the various organs. 

C onical Findings. Acute Poisoning. This results from inhalation 
of air containing a high concentration of benzol. The individual 
becomes dizzy and rapidly collapses and death may occur in a few hours. 

Subacute and Chronic Poisotiing. The subject becomes weak and 
suffers from headache ; a severe and progressive ansemia of an aplastic 
type develops, in which there is a progressive diminution of both red 
and white cells. Severe haimortltages may occur into the skin,' and from 
the nose, mouth, and intestinal and genito-urinary tracts. 

Differential Diagnosis. The nature of the patient’s occupation, the 
typical ansmia and leucopenia establish the diagnosis. 

Course and Complications. The course is progressive, unless the 
source of the poison is removed. 

Prognosis. This depends upon the concentration of benzol in the 
air inhaled. 

Treatment. Projihjlaciic. In dangerous occupations adequate 
ventilation should be enforced, and the workers subjected to monthly 
blood counts. 

Curative. A blood transfusion should be performed in all cases 
showing marhed blood changes or haemorrhages. 

Carbon Monoxide Poisoning 

Etiology. Carbon monoxide is present to the extent of about 
15% in coal gas. It is also found In fumes from nntliracite or charcoal 
fires, in the exhaust gas of petrol engines, and in the gas (“ after* 
damp ”} formed in explosions in coal mines. Carbon monoxide poisoning 
may thus occur as : 1. An industrial accident, in a coal mine explosion. 
2 . A home accident, from using an improperly ventilated bath geyser, 
gas-stove, anthracite or charcoal stove, or from the exhaust of a car, 
whose engine is kept running in a closed garage. 8. A means of suicide, 
from a gas-oven or gas-stove. 

Pathology. Carbon monoxide combines with avidity with 
lucmoglobm m the blood, forming carboxy-bffimoglobin and displacing 
oxygen. Anoxemia thus ensues. Poisonous symptoms such ns malaise 
nnd headache m.ay be expected if the blood is 80% saturated with CO. 
Unconsciousness ensues with 50 to 55% saturation, and in fatal cases 
the blood is usually about 80% saturated. Some patients die from 
nervous lesions, even although all CO has been removed from the blood. 
Post-mortem ; Tlie face nnd lips are pink, the blood is cherry red and 
minute luemorrliages may be found in the brain, lungs and other 
organs. There is usually cedema of the lungs, llilatcral degeneration of 
the globus pallidus (Kolisko’s lesion) and cerebral cederaa may be found. 

Clinical Findings. Acute Poieoning. The patient is usually dis- 
covered unconscious, svith stertorous breathing, frothy exudation on 
the lips, injection of the conjunctivae, dilated and fixed pupils, a pink 
colour in the face nnd lips, n rapid pulse and low blood pressure. 

Chronic Poisoning. The symptoms develop insidiously, the patient 
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probably not knowing that he is breathing a poisonous gas* although 
the carbon monoxide has a faint odour of garhc He suffers from 
lassitude, headache, giddiness, palpitations and nausea, there is a 
failure of mental pon ers, the patient cannot read clearlj , and then finds 
he IS unable to move his limbs Sensibihty to pam is also abolished 
There is usuallj no djspnosa 10 mils of blood sliould be removed 
from a vein, and placed in a small tube, corked, and sent to a laboratory 
for examination for the spectrum of carboxy hiemoglobm 

Differential Diagnosis The circumstances in which the patient 
has vorked or is found usuallj give a good clue to the diagnosis, which 
IS established by detection of carbon monoxide m the blood 

Course and Comphcations Death may rapidly ensue, but the course 
depends upon the degree of saturation of the blood v?ith carbon 
monoxide Bronchopneumonia and myocardial degeneration with 
premature systoles may occur as complications Sequel® include con 
fusional pyschoses and a Parkmsonian sjndromc 

Prognosis This is very grave in acute coses unless the patient 
receives adequate treatment before the carbon monoxide in the blood 
rises over 50% 

Treatment Propht/lacfu Care should be taken that geysers and 
stoves hare adequate dues and that motor cars are properly venti 
lated In suspected atmospheres a canary in a cage forms a good danger 
signal, as it is very sensitive to carbon monoxide and will fall olF its 
perch if exposed to small concentrations of the gas 

Curaitu Acute Pensomng The patient should be taken mto the 
open air and artidcml respiration given by the Schafer method The 
patient is placed prone with a thick rug or coat under the lower ribs 
and epigastrium The operator kneels across the patient s body, facing 
the head and places his hands on the lower nbs The operator, by 
bending forward and throwing his weight on his arms slowly presses 
on the lower nbs and so expels the air from the lungs He then gradually 
relaxes his pressure by bringing bis body upright again and allows 
the lungs to re expand, wiUiout removing his hands from the patient s 
chest This process is repeated twelve to fifteen times a minute As 
soon as available, oxygen, or, better, oxygen containing 7% carbon 
dioxide should be admimstered for at least half an hour It can be given 
through a nasal tube or mtrous-oxide mask and gas bag apparatus if 
necessary combined with artificial respiration The Clausen head 
liamcss is useful for prolonged adnunisteation of oxygen and COj or 
if artificial respiration is required at the same time If given bj a nasal 
catheter 20% CO, m 80% O, is required to give a concentration of 7% 
CO, in the inspired air, with a flow of 5 to 10 litres a mmute The 
admuustration of CO, and oxjgen combined wUl nd the blood of CO 
four tunes as quickly as will the inhalation of oxygen alone In the 
meanwhile the patient must be kept worm and stimulants applied 
such as strjchnm hydrochlor gr 1/30 and liq adrenal hydrochlor 
m 5 given subcutaneously, or 1 5 to 5 mils of Coramine (nikethamidum 
B P Add ) injected slowly intravenouslj After apparent recovery the 
patient should be kept very stdl te several day's, as movement may 
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cause he'Art failure. If there are signs of myocardial damage, the 
patient must be kept in bed for several niontlis. 

Chronic Poitonin^. Recovery usually occurs rapidly if the patient 
is placed in a pure atmosphere. 

Poboning by the Barbiturates 

Etiology. The barbiturates or diurcides include barbitone or 
Veronal (soluble barbitone), Medmal, Luminal, Luminal-Sodium, Dial, 
Phanodorni, Allonal, Teramon, jVmytal, Pernocton, Evipan, Soneryl, 
Nembutal, etc. They are used as hypnotics, but in overdoses or owing 
to personal idiosyncrasies may prcxiucc coma. 

Clinical Findings. In coma due to barbiturate poboning the pupils 
are usually dilated and react to light (m very severe oases they ate 
contracted and reactionless) and the tendon reflexes are often 
exaggerated. In some cases there is excited delirium. The patient may 
remain in coma for several days before death or recovery takes place. 
The temperature is high, apart from pulmonary complications, in 
severe cases of poisoning. Bronchopneumonia usually develops as a 
terminal event. 

Treatment. Prophylactic. The Pharmacy and Poisons Act of 1938, 
nhich came into force in 193C, restricts the sale of these.poisons, and 
they can now only be obtained on prescription. 

Curative. The stomach should be washed out with 2 gallons of 
warm water, and sod. sulph. gr. 240 with ext. cascar. sagrad. liq. m. 240 
left in the stomach. If the bowels arc not opened In a few ho\iis an 
enema should be given, and 10 o*. of strong coffee subsequently injected 
into the rectum. Artificial respiration should be applied, and oxygen 
with 7% COj administered, if there arc signs of respiratory failure. 
Stimulant treatment should be given as soon as the stomach has been 
washed out. Picrotoxin is the most powerful analeptic drug for this 
purpose. It IS given at first intravenously, using a 0-3% solution (1 mil. 
= 3 mg.), 6 to 12 mg. are injected nccordmg to the degree of coma 
present. If there is no improvement, as judged by slight movements, 
moaning or deeper respirations, the intravenous injection is repeated 
at intcrv'als of 15 minutes. Sliglit twitching of the facial muscles 
indicates that a sufficiency of the picrotoxin has been given. The 
picrotoxin can be subsequently injected intramuscularly every' J to 
1 hour, when the optimum elfcct from the intravenous injections 
has been obtained. Fcntotlial Sodium (1 O. in 10 mils of distilled 
water) should always be at hand for intravenous injection, the 
dose being O-S G., should convulsions ensue from an overdose of 
picrotoxin. Further points in the treatment arc concerned with 
the bed being warmed, and its foot tAtcd 6 to 12 inches on blocks, 
an airway should he maintained and pharyngeal secretions removetl 
by suction. If the blood pressure falls below 80 mm. ITg. strophanthin 
gr. 1/200 should be injected intravenously, and if signs of pulmonary 
oedema appear I’ltuitnn (ext. pit. Ilq, B.P.) 1 mil. should be injected 
subcutaneously. The picrotoxin treatment described above appears 
suiXTior to the use of large doses of strychnine, but if picrotoxin is not 
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available the stnchnine treatment is as follovrs An intravenous 
injection of strvchnm sulpli or nit gr 1/3 is given followed by 
gr 1/0 an hour later Subsequent injections of gr 1/0 may be 
required every two hours for another five doses and every three hours 
for two doses In some coses life has been saved after the mtravenous 
injection of as much as gr 10 of strjchnme durmg the course of two or 
three da>s A careful watch iimst be kept for signs of strjchnme 
poisoning vv hicli may occur while the patient is still unconscious They 
consist of twitching of the masseter muscle on tappmg over it, trismus 
or generalised muscle twitchmg If this occurs the injections of strjeh 
nine should be stopped and an intravenous mjcction of 5 mils of 
Corainiiie (rukcthamidum B P Add ) should be slowly given As much 
as 70 mils of Coramine may be thus injected m three days The 
slrv clinine injections mav be subsequentiv repeated if the patient is still 
unconscious 


Acute Morpbme Poisoning 

Etiology Morphine poisoning may result from an accident an 
overdose being prescribed or dispensed or owing to idiosyncrasy on the 
part of the patient It may also be taken m an overdose with suicidal 
intent 

Cluneal Findings The patient is usually found comatose, with small 
inactive pupils depressed reflexes, a cold and clommv skin, feeble 
pulse and weak respirations 

Treatment Even if the morphine 1ms been injected, the stomach 
should be vrashed out, as it is excreted into the stomach Two gallons 
of warm water should be used containing pot pennang gr 60 
Strychnin sulph gr J should be injected intravenously and further 
stimulants used if required such as i pint of strong liot coffee per 
rectum and Coramine (nikcthamidum B Pj\dd ) 5 mils injected 
slowly intrav enouslj To stimulate the respiratory centre oxygen, or 
oxjgcn and''% COj should be given as for carbon monoxide poisoning 
(see p 747) together witli irtificml respiration 


Morphinism 

(ific/uding Uerotntfm and Opium Addteiton) 
Defimtion Clironic poisoning from opium or its dcrnalivcs 
EUology ^lorpliine is taken bv injection, heroin bv injection 
a linctus or as snuff opium bj moutli or by smoking Predttn 

causes 1 Race Opium indulgence is common m IncJtt n..,, 
and T.irkcj 2 Age and sex A habit is more easily 
women and in young people 3 Disposition JfomW 
have apyschopvlhic or neuropathic tSIdenej. hat 
tion are degenerates i Pam and wony Die m.. 
taken to relieve sciatica chrome ritnnnat„jj, ® 

gastric or duodenal ulcer, fof over vsotkor btcaase^f^i’ 
or mraiiit) 5 Omip»tion Dorfon 
Clrcnosu lia, c grrotor for 
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habit is not usually established unless the drug is taken regularly for 
several weeks or months. 

Pathology. There are no characteristic post-mortem appearances, 
and death is usually due to some intercurrent disease. Often in cases of 
acute poisoning no morphine can be recovered from tlie body, but in 
some instances it is present in the liver, kidneys, etc. 

Clinical Findings. The patient may give a history that he began 
to take the drug to relieve pain, insomnia, or worry, and that he has 
been unable to discontinue it. He may be able to do good work and to 
play games on a fixed daily dose such as gr. 6 to 8 of morphine. He 
gains no pleasurable sensations from the dnig, and wishes to give it up, 
but is unable to do so. In some cases there is no indication that the 
individual is taking drugs; in others, tremors or other symptoms 
suggestive of drug addiction may be noticed. In more advanced cases 
the patient’s friends can give more Information. They \vill testify to a 
cliange in character and habits. The addict tends to be secretive, loses 
concentration and application, is irritable and depressed, except when 
under the influence of the drug. He becomes careless in his habits as 
regards cleanliness and dress. In some cases as much as gr. 40 of 
morphine are taken daily. . 

On Examinaricn ; The patient may deny taking drugs, or make a 
frank confession. He may complain of alternating constipation and 
diarrheea. The nutrition is usually poor, the complexion sallow, the 
hands moist and the nails show trophic changes. Tlie pupils are tisually 
small : they may be unequal. The tongue is furred and the breath !s 
offensive. The pulse and respirations arc slow. The deep xeflexes are 
depressed, and patchy areas of hypencsthesia may be present, especially 
on the soles of the feet. The se.Tual functions are depressed, the urine 
may contain a trace of albumin. The skin usually shows the marks of 
hypodermic injections and of old abscesses. 

Differential Diagnosis. Whether or not a suspected person is a 
drug addict can readily be decided by isolating him, so tliat he is 
unable to obtain a supply. In an addict, symptoms of deprivation 
appear in a few hours. There is running from the eyes, yawning, 
sneezing and restlessness. In more severe cases the addict then becomes 
weak and trembling and suffers great agony. He may have abdominal 
pain, vomiting, diarrheea, and collapse, and become maniacal or 
comatose and finally die. 

Cboise and CbmpUcations. The course is usuaffy progressive, 
as the addict is unable to break the habit, and gradually requires 
larger doses. He will resort to any subterfuge to obtain it. Com- 
plications include intercurrent diseases, such as septiciemia or 
pneumonia. 

Prognosis. The addict cannot cure himself. The prognosis depends 
upon the duration of the habit, the adequacy of the treatment and the 
underlying cause. If the latter can be removed, the chance of a 
permanent cure is greatly enhanced. 

Treatment. ProphyJaeiic. The Dangerous Drug Acts of 1020-23 
. have m.ide it more difficult for these habit-forming drugs to be obtained, 
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anil the> should not be prescribed unless tb® patient will only need 
them for a short time, or to reheve suffering in cases of incurable disease 
Curatiie Patients should be treated ib special institutions b> 
physicians shilled in the appropriate methods Sudden ivithdrawal of 
the drug is still the best method of treatmg a > ouiig person who has 
only been an addict for a short time The acPte withdrairal symptoms 
usually subside after 4 to S dajs During thi^ time sedatives should be 
admmistered such as Lummal (phenoborbitonum B P ) gr ^ to 1 
2 or 3 times a day Hot baths and massage also helpful adjuncts 
In cases of long standing addiction graduf^f withdrawal is usually 
necessary The morphine is reduced m stages injections being given 
at regular mter\ als, the patient not knowing what dose he is recen mg 
or when mjections of salme are finally substituted for the drug At 
the same time an increasing tolerance for liellndonna or atropine is 
established Sleep is secured by increasing doses of Luminal at night 
Psj chological methods form an essential part of the treatment 

Strychnine Poisoning 

Etiology Strychnine poisoning is rare Jt may occur accidentally 
or be due to attempted murder. 

Climcal Findings The patient maj notice ^ bitter taste on swallow 
mg the fluid containing strychnine Symptoms of poisoning rapidly 
ensue, muscular twitching passing into violet clonic and tonic con 
vulsions These may res^t m rupture of muscles or m opisthotonus, 
emprosthotonus or pleurosthotonus The spasms pass off in a minute 
or so, and complete fiaccidity ensues between successive fits The pulse 
is feeble anil frequent, and respiration may be interfered with causing 
asphyxia The mmd remains perfectly clear and the dilated pupils 
and staring eyes express the torture of the mdividual Death is not 
usually delayed m fatal cases for more than an hour or so, and may 
occur in a fen mmutes 

Treatment Powerful sedatives should immediately be admmis 
tered such as a hypodermic injection of mt’rpbin hydroclilor gr } 
and the injection of Pcmocton or anajsthetisation with chloroform If 
possible Pernocton should he given intravenously, 1 rail a minute of a 

10% aqueous solution until the patient falls asleep The average dose 
required varies from 2 to 8 mils If owing to tbs convulsions it is impos 
sible to give an mtravenous injection, Pem°nfnn should he injected 
intramuscularly, 1 md per 20 lb of body weight The weight of the 
patient can usually be sufficiently accurately guessed to witlim a 
stone Wheu the patient is undCT the mflueniJ® of Pcrnoctoii or chloro 
form the stomach should be washed out with 2 gallons of warm water 
If there are signs of respiratory failure artificial respiration should he 
given together witii inhalations of O'^gen &nd 7% COj ^Vhen the 
effect of the Pemocton wears off a second dos® can be given 

Acute Cocaine PotsoniOg 

Etiology Poisoning may occur accident^fly fbe result of an 
injection of a 10% solution of cocaine prepar^ for fbc anacsthetisation 
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of a mucous membrane, or from swallowing cocaine from a naso- 
pharyngeal plug. Suicidal poisoning with death may resjilt from an 
adult swallowing gr. 34 of cocaine. 

Clinical Findings. After taking a poisonous dose by mouth the 
patient notices dryness and burning in the mouth, buzzing in the ears, 
palpitations of the heart, liammering in the head and general trembling. 
There is headache, the vision becomes unpaired, and cramps occur in 
the muscles. The patient dies in about an hour. 

On Examination : The pupils are widely dilated and the patient is 
pale. 

Treatment. The stomach should be washed ou\ with 2 gallons of 
vnrm ^rater containing pot. permang. gr. 60. One mil. of Cardiazol 
{lept.nzolum D.P.Add.) should he injected intramuscularly imme- 
diately, and repeated m a quarter of an hour. Lobelin. hydroclilor. 
mg. 10 m 1 mil. should be injected intravenously for respiratory collapse. 

Chtonlc Cocaine Poisoning 

Etiology. Tlie cocaine is usually taken as snuff, or injected hypo- 
dermically, or ciicwed in the form of coca leaves. The drug is taken 
for its stimulating effect. Morphine and alcohol addicts may ultimately 
resort to it. 

Pathology. Post-mortem, the liver, kidneys, spleen and lungs are 
congested, but there is no pathognomonic sign of cocainism. 

Clinical Findings. The victim derives a temporary sense of 
exliilantion followed by depression. As the habit is established the 
craving for the drug becomes irresistible^ The addict is gradually 
xmfltted for mental or physical work, loses his appetite, suffers from 
insomnia and his muscles are weak and tremulous. Hallucinations 
develop, and irritation of the skin giving rise to the sensation of creeping 
insects (cocaine bugs). This is felt chiefly on the palms. There may also 
be delusions of persecution. Sexual excitement is increased but sexual 
power is diminished. 

On Examitialion : Tlie pupils are usually dilated and the pulse 
frequent. Tlie nostrils may be inflamed, and acne occur on the face 
near the nose. 

. Differential Dlagoosb. The general appearance of the patient 
suggests that he is taking drugs, the nature of which can only be found 
definitely by close obser\’ntion. 

Course and Complications. The habit is usually progressive; the 
patient may become insane. 

Prognosis. The outlook is unfavourable. There is often recurrence 
after treatment, and death may be due to an overdosage or suicide by 
some other means. 

Treatment, Prophijlaclie. The Dangerous Drug Acts of 1920-23 
restrict the sale of cocaine. 

CuTotive. The patient should be sent to an institution for drug 
addicts where the treatment resembles that given for morphinism 
(see p. 751). 
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Acute Atropine, Belladonna and Hyoscine Poisoning 
Etiology Poisoning usually occurs acciilentally m adults, as from 
swallowing a chest liniment in mistake for a cough mixture in the dark 
A belladonna plaster may cause poisoning in some indniduals. Eye 
lotions containing atropine ma\ cause acute poisoning, especially in 
children Children may also eat the berries of the deadly nightshade 
Clinical Findmgs The jiaticnt complains of burmng and dryness 
of the mouth, dysphagia, nausea and diplopia On Examtnaiton The 
patient inav be found unconscious or in a state of excited dehnum The 
face is flushed and an cry thematous rash may be present The pupils 
are widely dilated and do not react to light "ITie pulse is frequent 

Treatment If the poison has been taken by mouth the stomach 
should be thoroughly washed out with 2 gallons of warm water, or an 
emetic gi\en A hypodermic injection of pilocarpine mtrate gr J 
should be gnen If there is respiratory fadure artificial respiration 
and the inhalation of oxy gen, or of oxy gen and CO j should be gii en, 
as for CO poisomng (see p 7t7) Further stimulants should be 
administered, such as the slow intra%cnous injection of 5 mils of 
Coramme (nikethamiduni H P Add ) and the rectal injection of 
10 fl oz of strong hot coffee 

FOOD POISONIhC 

Introductory Ptomaine poisoning was the name formerly applied 
to poisonmg by tainted food, especially tinned meat and fish It was 
thought to be due to protem decomposition products produced by the 
action of micro*organiams It is now behewed that the majority of cases 
are due to infection with the micro-oigamsms themselves or their toxins, 
and rarely if ever to ptomaines 

Meat Poisoning 

Etiology Meat poisoning is usually due to infection with organisms 
of the Salmonella group , these include the B entcntidis (Gatrtner) 

B choler'B suis, B aertry eke and B paratyphosus B Less frequently 
staphylococci are the infecting organisms in canned meat The meat may 
be infected by the hands of “ earners ” of the organism or contami 
nated b\ the excreta of ammals such as rats and mice The meat is 
not usually altered in appearance or in smell, and toxins are not 
produced in the meat before ingestion This is, howev er, not so m tlie 
case of botulmus infection, which is considered separately on p 753 
Mutton rarely causes meat poisomng, veal pork and beef being the 
chief offenders Improper preservation of canned meat, insufliaent 
cooking and delay m consumption of meat are predisposing causes of 
poisonmg Children and debihtated adults are more prone to mfection, 
and outbreaks usually occur m hot weather Other diseases which may 
be conv eyed by meat include infection with worms, tubereulosis, and - 
rarely with anthrax 

Patholc^y Post mortem hyperxmia may be seen m the mucous 
membrane of the small intestine, and to a lesser degree m the stomacli 
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of a mucous membrane, or from swallowing cocaine from a naso- 
pharyngeal plug. Suicidal poisoning with death may result from an 
adult swallowing gr. 34 of cocaine. 

Clinical Findings. After taking a poisonous dose by mouth the 
patient notices dryness and burning in the mouth, buzzing in the ears, 
palpitations of the heart, hammering in the head and general trembling. 
There is headache, the vision becomes impaired, and cramps occur in 
the muscles. The patient dies in about an hour. 

On Examination : The pupils are widely dilated and the patient is 
pale. 

Treatment. The stomach should be washed out with 2 gallons of 
warm water containing pot, permang. gr. 60. One mil. of Cardiazol 
(Icptazolum B.P.Add.) should be injected intramuscularly imme- 
diately, and repeated in a quarter of an hour. Lobelin. hydrochlor. 
mg. 10 in 1 mil. should be injected intravenously for respiratory collapse. 

Chronic Cocaine Poisoning 

Etiology. The cocaine is usually taken as snuff, or injected hypo- 
dermically, or chewed m the form of coca leaves. The drug is taken 
for its stimulating effect. Morphine and alcohol addicts may ultimately 
resort to it. 

Pathology. Post-mortem, the liver, kidneys, spleen and lungs are 
eongestixl, but there is no pathognomonic sign of cocamism. 

Clinical Findings. The victim derives a temporary sense of 
exhilaration followed by depression. As the habit is established the 
craving for the drug becomes irresistible. The addict is gradually 
unfitted for mental or physical work, loses his appetite, suffers from 
insomnia and his muscles are weak and tremulous. Hallucinations 
develop, and irritation of the skin giving rise to the sensation of creeping 
insects (cocaine bugs). This is felt chiefly on the palms. There may also 
be delusions of persecution. Sexual excitement is increased but sexual 
power is diminished. 

On Examinaiion : The pupils are usually dilated and the pulse 
frequent. The nostrils may be inflamed, and acne occur on the face 
near the nose. 

Differential Diagnosis. The general appearance of the patient 
suggests that he is taking drugs, the nature of which can only be found 
definitely by close observation. 

Course and Complications. The habit is usually progressive ; the 
patient may become insane. 

Prognosis. The outlook is unfavourable. There is often recurrence 
after treatment, and death may be due to an overdosage or suicide by 
some other means. 

Treatment. ProphylactU. Tlie Dangerous Drug Acts of 1920-23 
restrict the sale of cocaine. 

Curative. The patient should be sent to an institution for drug 
addicts where the treatment resembles that given for morphinism 
(see p. 751). 
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Acute Atropme, Belladonna and Hyosane Poisoning 
Etiology Poisoning usually occurs accidentally in adults, as from 
si\allowing a chest liniment in mistake for a cough mixture in the dark 
A belladonna plaster may cause poisonmg m some indi\iduals Eye 
lotions containing atropme may cause acute poisomng, especially in 
children Children may also eat the bemes of the deaifiy nightshade 
Clinical Fmdmgs The patient complains of burning and dryness 
of the mouth, dysphagia, nausea and diplopia On Pxaminaiion The 
patient may he found unconscious or in a state of excited delirium The 
face IS flushed and an erythematous rash may be present The pupils 
are Tvidely dilated and do not react to light The pulse is frequent 

Treatment If the poison has been taken bj mouth the stomach 
should be thoroughly washed out with 2 gallons of warm water, or an 
emetic given A hypodermic injection of pilocarpine nitrate gr ^ 
should be given If there is respiratory failure artificial respiration 
and the initiation of oxygen, or of oxygen and COj should be gi\en, 
as for CO poisoning (see p 747) Further stimulants should be 
administered such as the slow intravenous injection of 5 mils of 
Coranunc (nikethamidum B P Add ) and the rectal injection of 
10 fl oz of strong hot coffee 

FOOD POISONING 

Introductory Ptomaine poisoning was the name formerly applied 
to poisomng by tainted food, especially tinned meat and fish It was 
thought to be due to protein decomposition products produced by the 
action of micro organisms It is now believed that the majority of cases 
are due to infection with the micro-oiganisms tiiemselves or their toxins, 
and rarely if ever to ptomaines 

Meal Poisoning 

Etiology Meat poisomng is usually due to infection with organisms 
of the Snlmonelln group these include the B entcritidis (Gatrtner) 

B cholerm suis B aertrycke and B porotyTihosiis B Less frequently 
staphylococci are the infecting organisms in canned meat The meat may 
be infected by the hands of ‘ earners ” of the organism or contami 
nnted by the excreta of animals such as rats and mice The meat is 
not usually altered m appearance or in smell and toxins are not 
produced in the meat before ingestion This is however, not so m the 
case of botulinus infection, which is considered separately on p 753 
Jfutton rarely causes meat poisomng veal, pork and beef being the 
clucf offenders Improper preservation of canned meat, insufficient 
cooking and delay in consumption of meat are predisposing causes of 
poisoning Children and debilitated adults are more prone to infection, 
and outbreaks usually oepur in hot weather Other diseases wluch may 

be com ey cd by meat mdude infection with worms, tuberculosis, and - 
rarely w ith anthrax 

Pathology Post mortem, byperaroia may be seen in the rinicous 
membrane of the small intestine and to n lesser degree m the stomach 
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Incubation Period. This is usually a matter of a feir hours, but 
it may be prolonged to 2 or 3 days. 

Clinical Findings. The onset is sudden, with shivering, nausea, 
vomiting and abdominal pain. If the offending food passes into the 
intestine, diarrhoea follows. The motions are at first loose and evil- 
smelling, and later they become watery and may contain mucus and 
blood. 

On Examinaiion : The tongue is furred, the temperature often 
raised to about 101® F. and an erythematous rash may appear. In 
severe cases the patient becomes collapsed and cramps occur in the legs. 
In some instances the causative organism can be recovered from the 
stools during the first few days, and n specific agglutination reaction is 
obtained with the patient’s serum in the second week of the illness. 
The urine may show acetone bodies if there is prolonged vomiting. 
The vomit should be kept and exammed for arsenic. A specimen of the 
food should be retained for bacteriological examination. 

Differential Diagnosis. Tiie nature of the illness is usually suggested 
by the fact tliat more than one person who has partaken of the same 
food is affected. Acute abdominal conditions, such as appendicitis, 
should be excluded. 

Course and Complications. Tlie illness passes off in a day or so in 
slight infections ; in more severe cases the symptoms increase' in 
intensity for several days. A tendency to gastro-enteritis may persist 
subsequently. 

Prognosis. Tlie vast majority of cases recover completely. 

Treatment. Prophiflacdc. Due care must be taken in canning 
food as regards the purity of the contents, and the temperature to which 
they arc exposed during tlie process. The cans must remain hermetically 
sealed. “ lllow n ” tins should be rejected ; the contents of a tin should 
all be eaten the day it is opened. 

Curative. The patient should be in bed and kept warm. In the 
early stages tlie stomacii should be emptied by an emetic of mustard and 
warm water (oz. J in fl. oz. 10), or tlie stomach washed out wdth warm 
normal saline solution. A dose of fl. oz. * of castor oil should tiien be 
given. If the diarrhoea persists after the bowels have been welf opened 
an astringent mixture should be given such ns Dism. carb. gr. 10, cret. 
gr. 15, tnc. catechu, in. 20, aq. mcnlli. pip. dcst. ad fl. oz. J. Fl. oz. | 
t.d.s. n.e. 

If tlicre is much abdominal pain, hot flannels or turpentine stupes 
{see p. 143) should be applied, and tinct. opii m. 10 can be added to the 
astringent mixture. Collapse is treated by stimulants such as liot 
coffee (11. oz. 10) per rectum. Acidosis and dehydration are best 
combated by rectal injections of 4 to 8 fl. or. of normal saline containing 
5% dextrose every 4 to 0 licmrs. The patient should only take small 
quantities of boiletl water or albumin water during the acute stages; 
. later the diet is increased by adding dextrose '(oz. 4 in a pint of water) 
and citnilcd milk (gr. 2 to oz. 1) <Uluted to half strength with water, 
rusks, arrowroot, coniflour, jellies, custard, thin bread and butter, 
eggs and fish. 
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Bohdism 

Definition An acute variety of food poisoning due to a specific 
bacillus 

Etiology Botulism is caused by the Clostridium botulmura (B 
botulmus), of which there are two types Tjpe A produces the more 
virulent tovm The bacillus is a spoie forming anaerobic organism 
occurring m the intestines of ammals and m soil It produces an 
exotoxm acting on the nervous system This toxin is present in the 
infected food Any animal or vegetable food may be contaminated, 
but such articles as sausages, potted meat, ham fish and canned meats 
and vegetables are most commonly affected 

Pathology Post mortem, hiemorrhages may be seen in the bram 
and spinal cord The heart muscle is soft and the lungs may show 
bronchopneumonia The toxin appears to paralyse motor nerve 
endings 

Incubation Period This is only a matter of hours, as the toxin is 
present in the food 

Climcal Findings The patient is taken ill after eating some con 
tammated substance, and usually several people are affected who have 
partaken of the same food lie feels ill with headache and usually 
complains of eye symptoms such as diplopia or blumng of the vision 
The mouth is dry and there is dysphagia and often nasal regurgitation 
of liquids The bowels are constipat^ the legs and arms are weak, 
but there is usually no pain and the mind is quite dear The \oice 
may become very weak 

On LaaimneUion The pupils are dilated and do not react Squint 
or nystagmus may be present and there is weakness of some of the 
external ocular muscles supplied by the third cranial nene There 
may be bilateral ptosis and paralysis of the palate The tongue is 
furred and the temperature is usually subnormal The pulse is slow 
at the onset but becomes more frequent later There is flaccid paresis 
of the extremities and the deep reflexes are diminished No sensory 
changes are present, Tlie blood and cerebro-spinal fluid are normal 
and the causative organism is not usually found in the stools 

Differential Diagnosis The symptoms of botulism are somewliat 
analogous to those of belladonna poisoning If the infected food is 
given to cluckens they develop paralyses Other forms of food poisonmg 
such as those due to infection with bacteria of the salmbnella group 
(see p 753) must be excluded In the latter the chief symptoms are 
gastro-mtestmal There are no muscular pareses no visual disturbance, 
and the temperature is usually raised 

Course and Comphcations The acute stage of th^ disease is usually 
short, lasting 3 or 4 days Convalescence, however, is slow, and dis 
turbances of vision may persist for several weeks 

Prognosis The mortality rate is high, usually over 70%, and the 
shorter the incubation period the more likely is the disease to be 
fatal 

Treatment Prophylactic The bacilli and spores are killed by heat. 
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such as 120® C., for 6 minutes. Foods, when being canned, should 
therefore be heated to an adequate temperature- 

Curalke. The patient should be kept in bed and the stomach 
immediately washed out with warm normal saline. A polyvalent 
botulinus antitoxin, if obtainable should be given in doses of 50 to 
100 mils intramuscularly, or in severe cases 50 mils intravenously. If 
signs of respiratory failure occur, the patient should be placed in a 
Drinker respirator. An immediate injection of morpliin. sulph. gr. J 
should be given, as this del.aj’s the action of the toxin, 

Diseases Carried by Milk 

Milk forms a good culture medium for micro-organisms, and impure 
milk may cause much sickness. The diseases eonvcj’ed by milk 
include : 

Tiiierndom. Infection comes from the cows, more rarely from 
human sources. 

Diarrheca. This is usually due to organisms such as Gaertner’s 
bacillus and streptococci. 

Tonsillitis. Streptococcal infection in milk may cause an epidemic 
of acute tonsillitis. 

Enlerica Croup Infections. Milk Is usually contaminated by the 
hands of a “ carrier ” or by infected water used for washing the cans 
or diluting the milk. 

Cholera and Dysentery. The organisms usually gain access to the 
milk tlirough infected water. 

ScarUl Fever. Milk is probably infected from contact with milkers 
who have sulfered from a mild unrecognised attack of scarlet fever, 
or who are carriers of the disease. 

Diphtheria. Infection here is usually from carriers of the disease. 

Malta Fever and Abortus Frrer. This is conveyed by goat’s and 
cow’s milk. 

Foot and Mouth Disease. Men may be affected by milk of cows 
suffering from the disease. 

Milk Sickness. This is a disease which may affect man owing to 
consumption of the milk of cows suffering from “ tlie trembles.” 

The characteristics of a milk epidemic ; Tlie onset is usually fairly 
definite and limited to a group of houses or a district supplied from 
one source. The occupants of bouses in which the milk is boiled are 
usually spared. Wien scarlet fever or diphtheria is due to milk the 
sjTnptoms are usually slight. 

Treatment. Vrophylactic. Tlic purity of the milk supply should 
be guaranteed by Public Health measures. This involves inspection 
of cows and cowslietls, cleanliness in milking, pasteurisation, rapid 
distribution and the use of sealed bottles. In very hot weather milk 
sfiould be Iwiled directly It is received in the house, and all mifk given 
to infants, unless adequately pasteurised, should be brought to the boil 
to lessen the risk ofinfccUon with tuberculosis. Tlic various grades of 
milk as-ailablc arc described on p, 155. 
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Curative This is considered in the sections dealing Tilth the 
various diseases 

Fish Poisoning 

Fislv may be contanunated imth the salmonella group of organisms 
Ojsters are hable to infection also with the entenca group Slussels 
may cause poisonous symptoms owmg to a toxin called mytilotoxin 
Diphj Ilobothriura latum infestation inaj be caused bj ca\ lare and bv 
fish such as tlie pike, carp, etc 

Potato Poisoning 

Sprouting potatoes may cause toxic symptoms This may be due 
to a poison called solanm produced by the action of micro-organisms 
m the potato There is headache, abdommal pam and gastro enteritis 

Mushroom Poisoning 

This is due to eating fungi which are mistaken for edible mushrooms 
Death maj occur m a da\ or so after se\ ere gastro enteritis and 
liicnioglobmurie neplurosis 

Cheese Poisoning 

Infection with the salmonella group may occur , m some instances 
a toxin, tyro-toxicon, maj develop in cheese 

Rye Poisoning 

The fungus clanceps purpurea may occur on rye or grains 
causing ergotism Gangrene of the extremities or nervous lesions 
may develop 

Latbyrism 

Vetch seeds, if used as a substitute for wheat, may cause symptoms 
of poisoning There is spastic paralysis of the legs with lumbar pain 

Food Idiosyncrasies 

Certain individuals are sensitive to special articles of food Thus 
allergic symptoms may result from eatmg fish, eggs, milk, etc An 
urticarial rash nausea, vomiting, dyspnma and collapse are the most 
pronunent symptoms 


POISON GASES 

Poison gases used in war, may be classified as • — 

1 Vesicants Mustard gas is a jellow brown oily liquid, which 
penetrates clothes rubber and wood and is neutralised by bleachmg 
powder It smells of mustard or garlic Its action is insidious and its 
effects may not be noticed for several hours It may be dispersed by 
aircraft sprav, bv bombs or by shells The vapour or liquid will bum 
the skin especially in the flexures, and produce acute conjunctivitis. 
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blepharitis, larjTigitis, tracheitis, brondiitis, bronchopneumonia and 
acute gastritis. It does not produce an immediate sense of irritation , 
on the skin, Tlie eyes, face and respiratory passages may be protected 
by a well-fittiog respirator, but the remauider of the body is vulnerable. 

Treatment. AH contaminated clothing must be rapidly removed, 
liquid taken off the skin wth cotton-wool, avoiding rubbing, the eyes 
washed out with warm 2% sod. bicarb, solution, and a drop or two of 
2-5% Albucid Soluble instilled. Cocaine must not be used to relieve 
eye pain, as it will damage the cornea. The hair should be clipped 
short, and the body washed with wann alkaline soap and water. Anti- 
gas ointment No. 2 (chloramine-T in a vanishing cream basis) should 
be applied to all contaminated areas of skm, but it must not be used 
for areas which siiow erythema, nor for the eyes or scrotal region, 
owing to its irritant effect. Areas of cutaneous erythema should be 
dusted with equal parts of zinc oxide, talc, and boric acid. Blisters are 
pricked, and the surrounding skin cleaned with 20% Dettol. A pad 
of sterile gauze, 5oake<l in sterile normaf saline can be applied over 
blisters and raw areas, or gauze soaked in amyl salicylate, covered with 
cellophane, a thin layer of cotton woof and a bandage. Amyl salicylate 
must not be used for face burns as its vapour irritates the eyes. Later, 
gentian \’iolet jelly or a crude neutral cod-Uver oil dressing is used. 

Lewisite (chlorovmyNdichiorarsine), a colourless liquid, smelling of 
geramums, is very pungent, .and so more easily detected. It has great 
powers of penetration, and produces a rapid effect upon the eyes, skin 
and respiratory tract. It penetrates oilskins more easily than does 
mustard gas, but rubber and leather offer more resistance than they do 
to mustard gas. 

Treatment. This is similar to that required for mustard gas. Hydro- 
gen peroxide (20 vols.) appbed to contaminated areas of skin will 
prevent vesication. 

2. Choking Gases. These include chlorine, chloropicrin, phosgene 
and di-phosgene. Chlorine forms a greenish-yellow vapour smelling of 
bleaching powder. Chloropicrin smells like chlorine, but is more 
irritant, PJiosgene is a colourless gas, smelling of musty hay, and di- 
pbosgene has a similar smell. These gases produce cough, lachrymation, 
pam in the chest, dyspnoea, cyanosis (blue, or, m the most grave cases, 
grey), and oedema of the lungs. The effect of phosgene may not show 
itself for 24 to 48 hours. 

Treatment. The respirator affords adequate protection. The 
patient must be kept warm, and at real in bed. Cyanosis is treated by 
venesection and the administration of oxygen. Atropine and morphine 
arc best avoided. 

3. Paralysing Coses. Hydrocyanic acid smells of bitter almonds, 
and hydrogen sulphide of rotten eggs. They paralyse the respiratory 
centre, producing vertigo, coma and convulsions. 

Treatment. Tlie respirator gives efiieicnt protection, ./irtificial 
respiration should be given, and oxygen with 7% COj inhaled, 

4. Lethal Gases, jlrseniuretled hydrogen is odourless when in dilute 
concentration, and can be recognised by its property of turning 
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mercuric chloride test papers a yellow or orange colour It produces 
aeikness, headache, vomiting, hsemoglobinuria, antenna and jaundice 

Treatment Sod citras gr 180 to 240 should be given datlj to 
render the urine alkaline and aid diuresis Plentj of flmds should be 
drunk Dextrose should be gi\en by mouth, and anasmia treated by a 
blood transfusion of 500 mils Oxygen is required if the antemia is 
severe 

5 Lachr>n]ators Ethyhodoacflate is a dark broim liquid with a 
frmtj smell , bTomobe7^^ylq/cmtd^ is a bro^vn pungent liquid , and 
ckloraceiophenone smells of “ Ronuk ” They produce tears and 
blepharospasm, and recovery is usually rapid witliout treatment 

6 Nasal Irritants, such as dtphenylamtwchhrarstm and diphcnyl- 
ajanoarsine These produce sneezing, aching m the chest, throat and 
nose, and mental depression The effects pass off rapidly m fresh air 

7. Acddental Gases Carbon monoxide may be liberated in badly 
Nentilated “ tanks,’ “ pill boxes ” and gun emplacements, or in mines, 
tunnels, burning bmldings or m badly \entilated spaces warmed by 
charcoal braziers, etc The ordinary respirator gives no protection 
Nitrous fumes arc e\ oh ed by burning cordite, and produce effects 
resembling those of phosgene Partial protection is afforded by the 
respirator Screening smokes may contain phosphorus chlorsulphonic 
acid, etc 
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of brain, 314 
of liver, 75 
of lungs, 178 
of spinal cord , 401 
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diRercntial diagnosis from acute 
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Acetonorla. 443 

Ac«t>l-choUne, in (larulytic dcus, 50 
In nasniaiid'a disease, 273 
AcbalaiUofcardia, 18, 22 
of pclM'KCtal and amt sphincters, 58 
of pbaiyngo-osopluigeal splnnctcr, 17, 
22 

Achlorhydria, 25 
dinrrbcKi In, 52, 83, (It 
In acne rosacea, 23 
in cardnoma of stomach, 41 
in cholecystitis, 20 
in chronic appendicitis, 25 
in glossitis, 0 
in multiple neuritis, 430 
in Plummer-Vinson syndrome, 17 
in rheumatoid arthritis, 35 
In simple achlorhydric amemt i, 492 
Acholuric Jaundice, acquir^, 400 
congenital, 103 
Achondroplasia, 008 
Achrestic anemia, ISO 
Achylia gastrica, 25 

in cnrtinoma of stumnch, 12 
in pemlaous aiucmia, 26, 467, 4B0 
in simple achlorhydric anxmia, 27,492 
in sulracute combined dcgencratum of 
the cord. 417 
Acidaemla. C37 
Acidosis, 537 

in acute yellow ntrophv of liver, 89 
in chronic nephrosis, 157 
in diabetes, 523 

in sea-sickness, 730 | 

in UTa'mia, 40-1 
in vomiting. 33 
Acrocyanosis, 273, 4.30 
Acromegaly, 009 

Actinomycosis, 585 | 

of appcndi*i49 

of wccuni, 49 


AcHttosnycosts — continued. 
of liver, fit 
of lungs. ICS 

AdamS'Stokes syndrome, 220, 221 
Addfsmilaa anemia, 4,S7 
Addison’s dUeasc, 6IU 
Adcnocarcifioma of kidney, 479 
of stomach, 40 

Adenoma, agTanular, of pituitary, 609 
basophil, of pituitary, 668 
ey^Uc, of pancreas. 71 
I of thyroid, frlT 
I of bile ducts, 102 
' of bronchus, 135 
of intestioe, 57 
of liver, 89 
of pancreas, 70 
of parathyroid, 050 
of pituitary, 310, 660 
of stomach, 42 
of aupmrcDals, 663 
of thyroid, 0-17 
toxic, 054 
Adermin, Ots 

Adexolia in adult cccliac disease, 61 
Adhesion test in relapsing fever, 702 
Adiposis dolotos.s, 611 , t>72 
Adrenaline, 603 
Adreoaiism. hypocortico, 663 
Adrcno-genllal syndrome, 003 
Adult acurvy, 023 

VCgopbony in pleurisy with effusion, 187 
^rophagy, 27 

Affnent tmets in ccrcbenum, 351 
AfteT'damp, poisoning by, 740 
Agaropbobla, 850 

Aggiutlnation test in abortus fever, 560 
Agglutinins, II. and O. forms, S30 
Agnosia, 321 
optic, 360 

Agranidocytosis, 605 
Agraphia, 320 

Air hunger in clironic unemia, 467 
(Kussmaul type) in diabetes, 029 
sickness, 720 
Atastrim, 547 

Albers>Sch3nberg disease, GOS 
Albuminuria, 411 
benign, 441 
cyciical, 441 
fcbnic, tt 2 
functional, 411 
organic, 142 
orthostatic, 411 
physiological, 441 
postural, 4tl 

Albuminuric retlnilLs in malignant renal 
arterioloselerosis, nil, 402 
in subacute nephritis, 431 
Albumosuria, 412 
Alcoholic nutomalUm, 745 



INDEX 


7C1 


Alcoholic — continued 
dementia, 745 
insamties, 744 
paranoia, 745 
poisoning, acute, 711 
chronic, 742 
psendoparesis, 743 
Aleppo sore, 700 
Alenksmic lymphaimia, 503 
Aleukia hxmorriiagica, 400 
Alexia, 320 
Alimentary system, 1 
Alkalaemia, CSS 
Alkali reserve, in dithetes, G20 
in latent uncmia, 40S 
treatment in subacute nephntu, 455 
Alkalosis, 38, COS, 650, C60 
in treatment of gastne ulcer, 38 
in unrmin, 464 
Alkaptonuria, C44 
Allbntt’s byperpicsis, 260 
Allergic corsTia, 113 
AUocheiria in hsutcria, 348 
Allochrysln in rfieurnatoid arthntis, 612 
in tuberculosis, l57 
Amaas, 547 
Amaurosis, 361, 400 
Amaurotic family idiocy, 839 
AmbI)opla, 801 | 

Amidopyrine causing agranulocytosis, I 
503 « I 

Amablaals, 74, CS7 I 

pulmonary, 087, 688 I 

Afflccblc dj-sentery, 087 
Jiepatitu, 087, 088 
Amputation in frost bite, 733 
Amygdalitis, 4 

Amyloid degeneration of heart, 223 
of intestines, C4 
of kidney, 450 
of liver, 79, 91 
of spleen, 513 
nephrosis, 459 
Amyotonia congenita, COl 
Amyotrophic lateral sclerosis, 307 
Anacrotic type of pulse, 249 
Ansmla, 485 
aclilorlixlnc, simple, 491 
aclircstic, 489 
Addisonian, 487 
aplastic, 409, 740 
ci'issUlcnlion of, 4*0 
Cooley s, 408 

Davidson’s classification of, 480 
drcpmocytic, 407 

due to inhibition of bone marrow 
function, 180,490 
fcbnle, acute, 405 
hsmolydlc, 480, 495 
hypochromic, essential, 491 
in ankylostomiasis, 723 
In benzol poisoning, 7tC 
in hlackwaterfescr, 083 
in carcinoma of stomach 41 
in CfcUac disease In adults, 60 
in diphyllobothriiini latuminfcstatton, 
401,713 
in glassitis, 9 
in hxroophiha, 522 


Ansmia — conlinued 
in kala azar, 700 
in lead poisomng, 738 
in malaria, 680 
IQ myxeedema, CSC 
m purpura fuiminans, 520 
in purpura hsmorrhagica, 510 
in spirochxtal jaundice, 098 
in sprue, 491, 093 
in sy’philis, 569 
in tr^anosomi'isis, 703 
lu undulant fever, 500 
in ursemii 464 
Ledcrer’s, 495 
leuco-erylhrobtaatic 480 
macrocy'tic, 185 
of pregnancy 191 
simple 480 

niegalocydic tropical 491 
microcydic hypouliromic, 460 
idiopathic 401 

normm^ic, ISO 
nutritional deJlcicnev, 487 
of infancy, 492 
pernicious 487 
of pregnanev 101 
po$t*tuemorrbagic 480 404 
acute, 401 
chronic 491 

pscudoleuksmia infantum, 498 
$ickle>ccll, 497 
splenic, 510 
of infants, 408 
\on Jaksch’s. 498 
Wintrobe's classiflcalioD of, 485 
Aozmic breakdown, congenital acholuric 
familinl jaundice, predisposing to, 
496 

Anxsthesla, divsoaated in 
syrlngomvclia, 115 
pliaryngeal 13,318 

Anaesthetics and cardio vascular disease, 
275 

Anal sphincters, achalasia of, 58 
Anangioplastic infanlilum, C7C 
Anarthrla, 320 
Anastomotic ulcer, 45, 46 
Aneurysm and Aneurysms, 
aortic, 355 
arteno venous, 251 
*• berry,” 255 

congenita}, Intracrani il >102 
false, 255 
intia ectebra), 302 
intracranial, vanelles of, 298 
mveotie. 255 
of alidominal aorta, 250 
of descending thomeic aorta, 258 
of ainnscs of \alsnhn, 255 
of tboranc uortu, 255 
saccular, of ascending arch, 250 
of Iraimcrse and descending arch, 
257 

true, 251 
vari^rs of, 254 
Angina, atKlommat 233 
agraniilnrvtic 503 
Ludwig's, 4 
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Angina —ccnlinued. 
monocytic, differential diagnosi* from 
agramiloeytosis, 500 
of effort, 232, 233 
pectoris, 232 

differential diagnosis from coronary 
tliromb^is, 231, 23-1 
sine dolore, 233 
spasmodic, 232, 233 
Vincent’s, 0 
Anginal pain, in simple acblmhydric 
ansmia, 491 
Angiography, 287 

in cerebral tumoura, 311 
Angio^neurotic oedema, 118, 274, 520 
in SchCnlein's purpura, 520 
of larynx. 118 
Ankylostomiasis, 723 
Anorexia, hysterical, 27 
nervosa, 27 \ 

Anoxania, 729, 740 
Anoxia, renal, 464 
Anterior choroidal syndrome, 302 
AnthracQsis, 103 
Anthrax, 580 
Intestinal, SOI 
eedema, 500 
pulffloflsr}*, 591 
Anthiopophobla, 330 
Aiitl*anaiinic principle in etiology of 
pernicious oiuEinia, 487 
Aati*4ipMhcrltic scrum, 540 
Anthtnfectlve vlumm, 017 
Aathraetiltie vitamin, <117 
Aati'Seor&atlc vitamin, C16 
Anti-sterility vitamin, 018 • 

Antitoxin, botulmus, polyvatent, 750 
;9lobulln>iDodiiled in scarlet fever, 535 
Anti-xerophthalnde vitamin, 017 
Antostab, 005 

Antnltrln, grovtli In Bercum's disease. 


Anuria, 410. 448, 4S], 452 
Anxiety states, 3-10 
Aorta, aneurysm of, varieties of, 25S eS 
uq. 

orch of, fusiform dilatation of, 250 
ascending aieh of, saccular aneurysm 
of. 250 

coarctation of, 202, 252, 253 
cystic necrosis of, 253 
tlioraclc, ADCiuysm of, 253 
Aortic regurgitation, types of, 210 
stenosis, 218 
Aphasia, SIO 
nominal, 330 
syntarUcaJ, 320 
Aphonia, functional, I30 
Aplcolysls, 157 
ApneumatosU, 169 
Appendicitis, 49, 731 
Appendicular colic, 49, 50 
dysp'I’**®* 

Apraxia, 321 
Aptyallsm, 14 
Arachnoiditis. 288. 2'i7 
Arborisation block, 221 


Arcuate fibres, superfirinl and deep, 282 
Argyll-Robetlson pupils, degeneration of 
colliculo-nuclear fibres in, 390 
in encephalitis lethargies, 322 
in general paralysis of insane, 302 
io tabes, differential diagnosis of, 
890 

Arneth count ia pernicious aniemia, 489 
Arsenic poboning, 740 
Arseninretfed hydrogen poisoning, 758 
Arterial encephalography in cerebral 
tumours, Sil 
pyaemia, 577 

ArteriocapUlary fibrosis. Gull and 
Sutton’s, 252. 4C0 
Arterlolosclerosls, renal, benign, 460 
malignant, 431 
Arteriosclerosis, SCI 
pulmonary, 264 
renal, senile, 400 
relink, 461 

in hypertensive heart disease, 223 
spinal, 308 

Artertosclerotic Parl^nsonisin, 263 
Artery, pulmonary, arteriosclerosis of, 
264 

dilatation of, 260 
Arthritis, atrophic, C09 
deformans, 018 
TOnorrhccal, 573 • 

hypertrophic, 613 , 
infective, specific, 61 D 
rheumatoid, COO 
toxic, 010 
Asbestosls, 165 
bodies m sputum, 166 
AscarhsU, 718 

AicbhrliB-Zondek test ofpregaani^, 607 
Aschoff’s nodules, 677 
Asclles, no 

Ascorbic acid, deficiency of, in 
hypoadrenia, 665 
identical with vitamin C, 618 
injection in hiemoglobiauria, 4-41 
tablets io gingivitis, 1 
in infantile scurvy, 622 
in rheumatoid arthritis, 612 
m ulcemiive gingivitis, 2 
Asphyxia, local, in Raynaud’s disease, 273 
Assmann’s eiixly infiltration inpuimonary 
tabereutosis, 149 
Astasia. 354 
aiHUia, 8 17 

Astereognosls m cerebral abscess, 315 
in the thalamic sj-ndrome, 312 
Asthenia, in cercbelLir-syndromc, 354 
ne«ro<ireulatory, 212 
Asthma, 180 
bronchioJ, 132 
cardiac, 132, 220 

in insidious heart failure, 220 
renal, 132 

I, complicating malignant renal 
BtieriolosclerosU, 403 
in chronic uttemla, 467 
spasmodic. ISO, 719 
Ataxia, Friedreich’s. 41 8 
in ceretieltar syndrome, 35-1 
Marie’s hereditary cerebellar, 419 
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Ataxia — conUmted 
Sangcp Bro^vi), .J32» 420 
spinal, hereditary, 418 
spino-oerebcllar, 410 
Atebrlo m malaria, 682 
Atelectasis, ICO 
Atehosts, 071 
Atheroma, 201 
pulmonary, 204 
Athetosis, 260 

differentiation from cliorea, 330 
Athyreosls, 053 
Atropine poisoning, acute, 733 
Atrophy, muscular, peroneal, 420 
progressive, 39o 

spinal musralar, progressive, 395 
progrebu e, of infants, 421 
Attitude in cerebellar syrndrome. Sot 
Auditory nerve, lesions of, 370 
Auricular fibnllation, 215, 210 
ilutter, 214, 21 

Auriculo-ventriculax block, four grades 
of, 220 

Austin Plmt murmur, 245, 240 
Autohremotherapy in Still’s disease, OIC 
Automatism, alcoholic, 745 
A*V node and premature systoles, 214 
in auricular flbrillaUon, 210 I 

AvellU, syndrome of, S83 ' 

Avulsion of phrenic nerve, 431 
in bronchiectasis, 180 
in tuberculosis, 150 
not follo^red by massive collapse 
of lung. 109 
Axial nenntls, 850 
Ayerza's disease, 204 

causing cor pulmonale, 22 4 
causug erytlirocytosis, 614 
Azoteemla ui unemia, 404 
Azotorrheea in pancreatic disturbances, 
07 

BacelU s sign, 187 
Bacillary dysentery, C34 
BCG (boGiIle-bilid Calmette Gu(nn) 
prophylaxis of tuberculosis, 155 
BadUurla, 463 

Badllus coll infections of urinary tract, 
400 

fusifonms, Infection due to, 2, 4, 0 
Bacterial infections of renal tract, 
463 

Bacterlsmla, pneumococcal, 142 
Bacteriophage m stools in cholera, G90 
treatment of bacillary dysentery by, 
CSC 

Baghdad bod, 709 

Ballance-Duel nerve graft In Bell a palsy, 
375 

Bamberger’s sign in pencarditis, 200 
Bantl’s disease, 510 

Baiany’s pointing test In kinetic 
deviation, 379 

Barbiturates, poisoning by, 748 
Barium enema in colitis 52 

in Illischsprung’s disease, 58 
in intestinal growtli, 57 
Barium meal (see Opaque meal) 
swallow, m mitral stenosis, 215 


Barlow’s disease, 021 

BaneUshaped syndrome in emphysema, 

ICl 

Basal metabohe rate (see lletahohc rale) 
Read's formula for, 051 
requirement diet, 631 
Basedow's disease, 0-40 
Basilar meningitis, *288 
Bastedo’s sign in appendicitis, 50 
Baths, compressed air, m emplivsema, 
162 

creosote, in bronchiectasis, ISO 
hot air, m nephritis, 440 
Battbi's frog child, 001 
Bechterew’s nucleus, 370 
Beef tape worm, 712 
Bell, nerve of, 433 
Belladonna poisomng, 753 
Belt’s palsy, 873 

“ Bends," the, in caisson disease, 728 
Benedict’s test in diabetes mellitiis, 
628 

Benerva m adult cceliac disease, 61 
in ben beri, 624 
in pellagra, C2C 

Benzedrine sulphate in encephalitis 
lethaimca, 825 
in narcolepsy. 884 
Centol poisoning, 745 
Bergoaii choir, 044 
BetUheri, 023 

Besoier^Boeck'Sehaumann disease 
diagnosu ^oin tuberculosis, 163 
Biemackl’s sign in tabes, 890 
Blkcle’s sign m tuberculous meningitis, 
280 

BUe ducts. 101 
calculi in, 102 
carcinoma of, 102 
congenital obhtcration of, IDI 
tumours of, malignant, 102 
simple, 102 
BUharziasis, 715 
Biliary colic, IDO 
without gall stones, 100 
Bilmtbbi, renal threshold for in 
hxmolytic jaundice, 80 
Blade death, 694 
fever, 708 

jaundice in pancreatic tumours, 70 
vomit, in yellow fever, 698 
Bla^waler fever, 080, 082 
Bladder, automatic tidal dramage of, 402 
Blast injury of lungs, 172 
B L B mask (see Bootliby mask) 

Bleeding time, 483 

Blood ^cium content, m adult caliac 
disease, 61 

in focal osteitis Obrosa, 007 
in geoeralised osteitis ilbrosa, COO 
la hypcrparathyroidcim, 039 
in lai^gismua stndulos, 120 
in malignant renal nrlenolo 
sclerosis, 401 
in osteomalacia, 007 
In rickets, 020 
in tetany, 059 
in unemia, 404 
normal, 440 
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Btood cells, zed, abnormal, dSl 
diameter of, 483 

factors influencing maluration,482 
fragility of. 483 
in congenital acholuric Aunilinl 
jaundice, 405 
fjcssary form. 493 
sickle slmpc, 497 
Blood cells, white, abnormal, 4St 
Blood, chemical examination of,, in 
disease of urinary system, 4t0,4t0 
chloride content, normal, 410 
In Addison’s disease, (>GS 
cholesterol content, in acute diffuse 
glomcnilo'nephtiiia, 418 
in amyloid nephrosis, 4G0 
in benign renal arterioloacterosis, 
in lipoid nephrosis. 458 [401 

in malignant reoal artenolo- 
sclcnwis, 401 

in m}T:a:dema, 030 
in BuWcute nepbntLs,453 
in Von Gierke’s disease, 03 
normal, 448 

coagulation tunc of, 483 
conditions in general paralysis of 
lasoae, 393 
in tabes, 390 
count, 4SS 

Bonsdortry, in tuberculosis, 152 
mean corpuscniar lib., 182 
concentration, t82 

rreatinin content, io malignant renal 
ortcriolosclerosU, 401 
normal, lio 

crises in congenital acholuric familial 
jaundice, 49Q 

examination of, lo test of renal 
function, 445 
grouping, 183 

iodine content in Graves' disease, 03t I 
non-piotcin nitrogen content, in acute ! 
ditTuse giomerulo-nepUntb, 
418 

in benign renal arteriolo- ' 
selcrosis, 401 
In chola<mia, 80 
In hypoadtenia, 003 
in Intestinal obstniction. 30 
in latent uncmla, 408 
in liiKiii] nephrasb, 480 
in malignant renal arteriolO' 
BeIcrQsU,4at 

in mcrcurv poisoning, 736 
in pyonephnisb. 473 
in subacute ncpliritis, 453 
normal, 440 

normal, chemUtry of, 410 
phosphatase content in adult caliae 
dUease. Cl 

In focal osteitis ObnMi, C07 
in generaksed osteitis Hbtosn, 000 
in jaundice, 81 
in €>steitU defonnans, 603 
in rioicts, 6S0 

jihospliatc content, normal, 4to 
plateiet count, 483 

Blood platelets in opl.-istlc anxmlt, 400 
in Cooley’s anzmla, 498 


Slood platdeb — eonllnutd. 
in hxmophilia, 522 
in Henoch’s purpura, 521 
in pernicious anxmla, 489 
in purpura fulminans, 520 
in purpura hemorrhagica, 618, 510 
in purpura simplex, S18 
in SchOnIcin’s purpura, 520 
in spiroductal jaundice, 698 
In splenic anxmia, 510 
Blood pressure, high, 203 
low. 2US 
normal, 200 

systenuc venous, estimation of, 227 
Blood protein, in scute difTuse giomerulo* 
nephritis, 418 , 

in amyloid nephrosis, 4C0 
in benign renal ArtcriosLlerosb, 401 
111 iipoid nephrosis, 458 
I in subacute nephritis, 453 

normal, 158 

Blood, sedimentation rate of {see 
j Sedimentation in red ceils). 

I scrum tts diuretic, 430 
sticky,” in cholera, ODD 
I in diabetes, 630 

I in lunuenta, 562 

1 sugar test (see Sugar tolerance curves). 

I Bioodtrans(usioo,inop1a4ticaniemia,500 

in benzol pobonmg, T40 
' in blnckwater fever, 08 4 

I in blast injuries of lungs, 178 
in chrome nephrosis, 4S9 
in congenital acholuric familial 
jaundice, 400 
in hiematrmesb.SO 
in hemophilia, 522 
in icterus neonatorum, 80 
in L^crer’s anxmia, 405 
in pernicious anamia, 400 
in post-lucraorrbagie anxmlt, 404 
In purpura hxmorrhagica, 510 
in simple achlorhydric anxmia, 402 
in spontaneous lixmopneumothorax, 
190 

in sprue, 603 

m subacute infective ciidocarditb, 
230 

in typhoid fev er, SSo 
in Von Jakach’s amcnila, 400 
Blood urea ctearnnee test, 440 
Blood urea content, in acute difTiisc 
glomerulo-ncpbritb, 448 
In bacillary dysentery, 085 
In benign renal urtrnalosclrrosis, 
401 

in blaekvratcr fever, 083 
In crush sy-ndromc. 432 
In hypomfrcnla, C05 
in intestinal obstruction, 50 
in latent unemia, 403 
in lipoid nepbrosU, 438 
In malignant renal arlerlolo- 
Bclerosb, 401 

In mercury poisoning, 7.16 
In pjonepbrosb, 473 
in subacute nephritis, 453 
normal, 41D 

Blood uric add contest, eiomia}, 446 
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Body weight, “ correct," 631 
Bone, Paget's disease of, CW 
Bones, CUl 

xanthomntosU of, 512 
Boasdotff count in tuberculosis, 162 
Boothby mask, use of, in acute 

suppumtis e bronchitis, 123 
m blast injury of lungs, 173 
in heart failure, 227 
m lobar pneumonia, 1 13 
Bornholm disease, 627 
Botulism, 321,755 
Bougie, mercury, 17 
It Bouton dt Guintau de il/HSScy, 18^ 
Brachial neuralgia, 422 
neuritis, 425 

plexus nndits branches, 432 
lesions of, 432 
Brad)cardla, simple, 213 
Bragg'Panl pulsator in diaphragmatic 
paralysis, 542 
Brain, abscess of, 814 
hydaUd of, 310, 714 
tumours of, 810 
Brealebone fever, 704 
Breath'holding attacks, 119 
Breath sounds, bruit de drapeau, 120 
cracked pot, ISO 

Grancher's granular, in chrome 
pulmonar) tuberculosis, 150 
Breathing exercises, tn asthma, I3( 
in dry pleurisy, 18S 
in empyema, 103 
in pleurisy snth effusion, 183 
in pneumonia lit 
in visceroptosis, CO 
Bright's disease, 4-lG 
Brill's dueose, 602 

Brlssaudtype of pituitary infanlilHm,C7I 
Droadbent s sign in adherent 
pericardium, 210 
Broca’s area. 320 

BromobciiZ'yicyafiidc poisoning, TOO 
Bronchi, 123 

dilatation of, bead like, 12S 
cylindrical, 123 
fusiform, 123 
globular, 138 
plove-flngcr, 128 
moailiform, 128 
rat tall,T23 
saccular, 1 J 8 
tubular, 138 
diverticula of, 130 
tumours of, 133 
Bronchial causes of asthma, 131 
crises, 889 

glands, tuberculosis of, 20, 108 
Bronchiectasis, 1ST 
forme hfmopMque ttehe. 128 
Bronchlolcct^f, acute, 128 

nronehltls. acute, pninnrynndsccondan, 

12T 

capitlnry, 123, 143 
catarrhal chronic, 120 
chronic, 120 
nbrinous, acute, 123 
chronic. 127 
plastic, acute, 123 


Broocbitis— continued 
purulent, ocutc, 125 
suppunitne, acute, 125 
chronic, 127 

: Bronchopneumonia, 145 
pnmnry, 145 
secondary, 145, 1 tO 
tuberculous, 140 
Bronchorrboea serosa, 127 
Bronchoscopy, in bronchi il carcinoma, 
138 

in bronclunl obstruction, 135 ' 

in lung absicss, 160 
in massise collapse of lung, 171 
in passive collaiisc of lung, 171 
Bronchus, carcinoma of, pnmary, 130 
injury of, 139 
olistruction of, 184 
Pancoast tumour of 137 
tumours of, malignant, 135 
simple, 135 

Brown*S^quard syndrome, 400 
Bnidzioskl's identical contralateral 
reflex, 202 

sign in acute aseptic memngilis, 200 
in meningococcal meningitis, 292 
in tuberculous meningitis, 289 
Bttnt de anr ntuf 204 
UrHil de diabir, 493 
Bnnl de drapeau 120 
OrtntdepotflU 150 
Brmt de lionet 253 
Bobo, parotid 14 
Bubonic plague, i>9 1 
Buerger’s disease 209 
BnbI s disease 80 
differential diagnosis from 
lixmonlmgic disease of new bom, 
623 

Bulbar parah-sls, chronic, 394 
progressive 301 
spastic, 3*15 
. BuUinU,2T 
" DulUneck ’’ 637 
Bttn<IIe>brancb block, 221 
Dordaefa. column of. 281 
Burney-Yeo mask, in gangrene of lungs, 
182 

Itllungabsccas, 169 
m tuberculous laryngitis 138 
I B.x.aTA, 

ByssEoosIs, 103 

I Caisson disease, "28 
' Calabar awelting, 72C 
Calcarine region, lesions of. 3C0 
Calciferol, niT, Oil, 002 
Calculi in bile ducts, 102 
of gall bl idder, 00 
of ptiicrrus, 72 
salivary. IS 
urinary, 173 
CatifomU disease 503 
Caloric test of labyrinth TS 
Cancrum oris 4 

'* Cannon-ball " tumours of lungs, 101 
CaidBary pulsation in aortic 
regurgitation 2t7 
misiancc tnl of I(e«s, 319 
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Caprokol in ankylostomiasis, 72i 
in ascariasU, 710 
Capsule, internal, of brain, 277 
Caput Medusas in ascites. 111 
in portal cirrhosis, 78 
Caibarsone in nmccbiasb, 030 
Car sickness, 729 
Carboluria, O-tS 

Carbon monoxide poisoning, 740, 759 
Carbosy-heemoglobin, 740, 747 
Catdnoma of bile ducts, 102 
of brain, 310 
of bronchus, 134, 13S 
of duodenum, 4S 
of gall-bladder, 09 
of intestines, 57 
of kidney, 479 
of larynx, 118 
of Jiver, 70, 80 
of lungs, 1C3 
of mediastinum, 103 
of (esophagus, 17, 10 
of pancreas, 70 
of peritoneum, 110 
of pleura, 190, 211 
of stomach, 33, 40 
of Buprarenala, 003 
of thyroid, 058 
Car^a, achalasia of, 18 
Cardiac crises, 399 
infarction, 230 
irregularities, 211-222 
Caidlacos negros, 201 
Cardiospasm, 18 

Car dlo*vascuIar disease, annstheties and, 
270 

hypertensive (Janeway), 200 
system, 202 

Cardophylin in curdiac odema, 228 ' 

Carotene, 017 i 

Carotid sinus reflex, 230 I 

Carpo-pedalspasm in igfanlllc tetany, 000 ' 
inlirynpsmusslridnlus, 110 
Carr>Priec unit of vitamin A, 017 I 

CasonI intmdermal test for hydatid 
disease, 77, 182,714 

Castle, extrinsic factor of, in etiology of 
anxmia, 457 

intrinsic factor of, in etiolc^ of 
anicmia, 497, 488, 480 
Catalepsy, 347 

cerebellar, in cerebellar-syndtoroe, 355 
Cataract in tetaay, OCO, OOi 
Catarrh, pituitous, 127 
suflocAtlve, 125 
Cairtrrke tee, 120 
Cat-bite fever, 707 
Cauda equina, compression of. 405 
tumours of, 403 
Causalgla, 425, 430 
Cavemons sinus tlirombosU, 308 
Central path of nervous system, 281 
Cerebellar abscess, 330 
hiemnrrhnge, SOt, 333 
peduncles, 351 
syndrome, 353 
thrombosis, 855 
f* tumours, 855 
Cerebello-rubral tract, 270 


Cerebellum, anatomy and physiology of, 
351 

Icdons of, 352 
Cerebral abscess, 314 
attacks, hypertensive, 207, 301, 405 
cortex, motor path from, to muscles, 
277 

eysticercosis, 332 
diplegia, 828 
cmbolas, 300 
haemorrhage, 299 
rheumatism, 670 
syphilis, 380 
tbrombo-pblebitis, 304 
tiuombosis, 805 
tumours, 810 . 

type of infective endocsiTditis, 237 
vascular spasm in urtemla, 404 
CerebfO'OtacuIar degeneration, 320 
Cerehro-spinal fever, 201 
fluid circulation of, 810 
in abscess of brain, 815 
in acquired syphilis, 569 
fa acute aseptic meningitis, 290 
in acute disseminated encephalo- 
myelitis, 320 

in acute poliomyelitis, 407 
ip acute serous meningitis, 297 
in agranulocytosis, 500 
in barbiturate poisoning, 748 
in chronic subaural hsiruitoma, 801 
in compression myelitis, 404 
in congenital syphilLS, 6C7 
in disseminated sclerosis, 413 
in encephahtis lethargicn, 322 
in general paralysis of insane, 393 
in haMnetomyelia, 400 
in h»matorr]»e>s, 309 
in intracerebral iucmorrhnge, 303 
in inlracmnial hsmorrhage, 802 
in Landry's paralysis, 411 
in lead poisoning. 730 
in menirgism, 207 
in meningococcal meningitis, 293 
in myelitis, 402 
in pink disease, 839 
in pneumococcid meningitis, 290 
in primary malclple sclerosis, 413 
in radiculitis, 421 
in septic meningitis, 293 
in tabes, 390 
in trypanosomiasis, 703 
in tubercutous meningitis, 2fl0 
nomial, 287 

Cervical plexus and its branches, 431 
rib, 432 

CcTvico-ocdpltal neuralgia, 422 

Cestodcs, CSS 

Challcosis, 105 

Cbancxe, ^rd or Hunterian, SOS 

Cbareot-Leyden crystals in amcebic 
dj-sentery, 68T 
la asthma, 132 

Cbarcot-Marle-Tooth type of muscular 
atrophy, 420 

Oiarcot'i arthropathy In tolws, 890 
cirrhosis, 81 

intermittent hepatic fever, lOO 
tnad in disseminated sclerosis, 413 
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Cheese poUonini?, 757 
Chellcctomy in ostronrthriUa, C14 
Cheiragra, MS 
Chemosis. 509 

Chest, birrej sliaped, in enijiliy^enia, 161 
Cheync-Stokts brrnthing. 

In clironjc iirrmla, 407 
In Intracranial tumoura, 311 
in left heart failure, 220 
In malignant renalartennlcKclertHU. 

402 

Chlcken-poa, 612 
Chill on the Ihcr, 73 
Chloracetopheoone poisoning 759 
Chteiint ^xiisomug. 7 63 

ChloToIeukamJa, 602 
Chloroma, 502 
Chloropicriii poisoning, 758 
Chlorosis, 49J 

“Chokes “ the, in rnUson iliseise, 72S 
Choixmia in Hanot*a dnhosU, at 
in olMtrucinc biliary cirrhosis, 82 
in portal cirrhnsU, 70, 60 
Cholangitis, catarrhal, 102 
suppurative, 101 

Cholcejilectomy in t j 7 ihoIil earners 337 
Chole^tltls, acute, 1>4 
catarrhal, acute, 03 
chronic, oo 
ffaoerenous, 00 
lipoid. 00 
niemhranoui, 00 
mural, 0 1 
phlegmonous, 00 
subacute, 00 
suppurative, 03 

Chole^togram In carcinoma of gall 
bladder, HO 

In chrnniccholeej-stilh, 60, 07 
in gall stones, 100 
in V isceroptosis, 00 
Cholecystography, value of, 73 
Cholelithiasis, 00 
Cholera. COO 
nostras, 091 
Cholcsterosis, 00 
Cbordotomy in lieq>es zoster, 42 1 
Chorea, 331 
apoplectic, 338 
congenital, 337 
electric, 343 
gmvLs, 338 
Ifiintington's, 337 
mollis, S38 
paralytic, 330 
progressive, chronic, 337 
rheumatic, 331 
senile, 337 
Sydenham's, 334 

Cbovstek's sign in adult ccriuc disease, 
01 

in tetany, 001 
Chytopciltoneum, 110 
Chylothorax, 103 
in aneurysm, 258 
Cbylurla in nianosii, 725 
Circle of Willis, 800 
Circulation, peripheral failure of, 229 
rate, arm to tongue, estimation of, 227 


Circulatory failure cnmpllcatin 
diphtheria, 633 
Circumflex nerve, 433 
arcus movement in auricular tlbnllation, 
216 

in auricular flutter, 218 
Clarke’s column 2S2 
Claudicatlen, intermittent, 201 
Claustrophobia, 350 
Clayas hystericus, 318 
Claw hand, in lend poisoning 73S 
in leprosy, TOO 

In lesions of brachial plexus, 433 
in lesions of the dinar nerve, 
435 

In tynngomycUa, 4 1 1 
Clergyman’s sore throat, 11 
Climacteric. C75 
Coagulation time of blood, 48 1 
Coarctation of aorta 202 252 25J 
Cocaine bugs. 762 
Cocaine poisoning acute 751 
chronic, 752 
Cocddlosls. 695 
Coccydynia, 422 
Cochin-China diarrhccn, 722 
Ctrliac disease, 59 
in adults CO 

Cernr en snhof api>earnnec in I iitJot s 
tetralogy, 254 
Coin sound, 195 
Colic, oppcnillcular, 50 
biliary, 50, )00 
Without gall stone, 100 
Intestinal 50 738 743 
' lunerealic, 72 
renal, 50 470 
Colitis, 60 
catarrhal, acute, 6) 
chronic. 61 

mueo-membranous, 61 
mucous, 51 
ulcerative, 62 
Colloid goitre. 617 
in thyroid gland. 0 17 
Colloidal gold test 6ee Lange test 
Colon, dilatation of, idiopathic, 58 
polyposis of, 53 
redundant, 03 

Colonic vraslioul, 48, 52 C3 100 
method of administration, 48 
Coma, diabetic, diffcrcnUalion from 
InlracronJal luemorrhage, DO I 
due to hypoglyiacinla, treatment of, 
03T 

due to ketosis in diabetes, 020 
treatment of, 030 

hypoglycemic, difftrentiation from 
intracranial lia;morrhage, 801 
in alcoholic poisoning, 742 
in alkalosis, 88 
In latent uraimia, 4fiR 
in typhoid fever, 556 
la urxmtn 4GG 

Complement fixation teat in psittaoosLs, 
603 

In schistosomiasis, 710, 7J7 
in tuberculosis. 152 
in whooping cough, 553 
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Compressed air illness, 728 
baVlis, 762 

Compression syndrome, 151 
Concato’s disease, 108 
Concussion and post-concussional stale, 
300 

Condylomata in syphilis, SCO 
Constipation, Cl 
dj-scheria. Cl, 02 
*• greedy ” colon, 61 
intestinal, 01 

Constitutional luemogenia, fill) 
Consumption, 148 
galloping, 150 

Convulsions, in hydrocephalus, 318 
Convulsive urxmia, 405 
Cooley's anxmia, 408 
Coprolalia, 345 
Coramine in diphtheria, StI 
in pneumonia, 143, 1 17 
in scatlrt fever, 535 
m septicxmia, 575 
Coi pulmonale, 102, 223 
ueute, 221 

causing tricuspid regurgitation, 211 ) 
Coronary oecltislon, 230 
thrombosis, 230 

diirerential diagnosis from angina 
pcotons, 231, 231 

Corpus Luysil, lesion of, causing chorea, 
335 

Ccnigzn’s hutton-lmle stenirsw, 2(7 
Cortical cxtnict of suprarenal glands, 063 
Cortln, 003 
Coryta, allergic, 113 
ners-ous, 111 
Cough, •• bovine," 257 
gander. 257 
“Coupled Lpatii,"240 
Courvolsler's (aw, 100 
Cowpox, 340 
Crab yaws, 705 
Crachals prrlii, 120 
Cramp, )irnrv$»iuaal, 315 
Cranial nerves, 850 
Craniotabes in rickets, 020 
Creosote balKs in lironchioctnsis, ISO 
Crepitations " indiix,” 140 

“ reflux ” in iobar pneomonin, I W 
Cretinism. C>51 
endemic, 0.75 
Cri (te eamird, 12 
Crises, oculogyric. 321 
tnljclic. 20, 33. 103, 380 
Crocodile tears, 374 
Crohn's iliirase, S5 
Croup, 110. 537 

inllninnutoiy t}i>c, 110 
mechanical type, 1 IH 
membtOTumv, 530 
reflex type. 110 
Crura] nerve, anterior, 130 
neuralgia, 422 
Crush syndrome, 451 
Cnneate nucleus, 231 
Cursive epilepsy. 3.71 
Cushing's syndrome, OOS 
thermic test, 072 

Cutaneous nerv e, eslernnl, 437 


Cutler sodium chloride deprivation test, 
069 

Cyanosis, enterogenous, 515 
C^Uc vomiting, 033 
Cy^cal albuminuria, 4-11 
C^t and Cysts, 
colloid of brain, 312 
hydatid, 714 

hydatid of brain, 310, 714 
hydatid of heart, 222, 714 
hydatid of kidney, 481, 714 
hydatid of pericardium, 211 
of liver, 70 
ofliings, 182, 714 
of medtastiQum, 100 
of mesentery, 112 
of myocardfum, 222 
of pancreas, varieties of, 71 
of pericardium, 211 
of peritoneum, 110 
of atomach, 42 
of tliyroid, 658 
renal, 480 

retention, of kidney, 481 
solitary, of kidney, 481 
Cystadenama of hver, 7T 
Cystic disease of kidneys, congenital, 
430 

CystlceTCOSls, cerebral, 332 
CysUtls, 471 
tuberculous, 474 
Cystoscopy in hf matiiria, 440 

Da Costa's syndrome. 212 
Dabymple’s sign in exophthalmlo goitre, 
051 

Danoiseau’s Ibie, 187 
Dangerous Drugs Acts. 1D20-1D23, 750, 
752 

Davidson’s classification of anxniia, 480 
Deafness. 370 
Deer-fly fever, 710 
Deficiency diseases, OIT 
Degeneration, cciebro-maciitar, 329 
cyst of thyroid. 058 
repction of, 287 
Detter's nucleas, 370 
Delcrise-Sotta's disease, 421 
Delhi boil. 700 
Delhlum eordut, 216 
tremens, 744 
Dementia, alcoholic, 715 
chronic, dilTcrentiation from general 
parali-sis of insane, 303 
pamlytica, 302 
syphilitic, 337 
Dengue, 70 1 
Dercum's disease, G72 
Dermal I^cishmnniasts, 700 
DeRnato-myoiUtt, 507 
Dnmofd cyst, of brnin. 311 
of hver, 70 

of mediastinum, 100,211 
of mesenicTy.llO 
of pancreas, 71 
of peritoneum, 110 
Desosycorticosterone, C03 
in myasthenU gravis, 004 
aeetnte In Addison's disease, 600 
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D’Espine’s sign m bronchial gland 
tuberculosis, 19S 
in Hodgkin's disease, 508 
Diab^te bronze, 045 
Diabetes insipidus, 672 
mellitus, 627 
after treatment, 030 
following acute pancreatitis, 08 
gras, 028 

high carbohj-drate, diet in, 034 
maigre, 023 

treatment of, basal diet in, 031 
correct body weight in, 031 
post-operative, 72 
pregnancy in, 635 
sugar tolerance curve in, 628 
treatment of, in coses of operation. 
035 

Diaphoretics in subacute nephritis, 455 
Diaphragm, 100 
eventration of, 201 
hernia of, 200 
paralysis of, 2QQ 
parox^-smal flutter of, 201 
spasm, dome, 100 
tonic, 200 

Dlarrhsa, 23, 20. 51, 63 
Cochin China, 722 
“hill,'* 693 

Diastase test, in acute pancreatitu, 08 
in chrome pancreatitis, 69 
Diastolic shock in adherent pericardium, 
210 

Diathermy in adenoma of bronchus, 136 
in neuntis.431 

in post herpetic neuralgia, 424 
in sciatica, 428 

m thrombosu of avillary vein, 205 
short wave, in lung abscess, 180 
Diathesis, allergic, in asthma, 131 

duodenal, 43 i 



Dick test in scarlet fever, 53], 533, 
834 

Die Hebrabcbe Krankbelt, 200 
Diet and Diets, 

calcium poor, in lead poisoning, 739 
calcium nch in lead poisoning, 7S0 
Hpstem’s, in chronic nephrosis, 459 
500 calories, in olieslty, 043 
high calone, in rheumatoid artbntLs, 
612 

high carbohydrate, in diabetes 
mellitus, 634 

high carbohydrate, In thyrotonc 
crises, 032 

high protein, in chrome nephrosis, 4S9 
in abortus fe\er, 5C1 
in acute diffuse glomerulo-nephritb, 
4t9 I 

In acute pyelitis, 470 { 

in amcebio dysentery, 680 
in bacillary dj-sentcry. 0S6 * 

in beri beri. 024 
in coastipatioR, 03 
in diabetes mellitus. 032 
in epilepST, 334 

In gastTO and duodenal ulcer, 30 
aimosT's icxstrcni 


Diet and Diels — roniiiiMcd 
in gout, 041 
in Graves' disease, C32 
in heart failure, 228 
to hypertension, 268 
in obesity, 043 
tn oxaluna, 442 
in pellagra, 020 
m pneumonia, 142 
in ncLeU, 021 
in scarlet fever, 534 
in scurvy, 022 
in spnte, 093 

m subacute pancreatitis, 00 
in tetany . 002 

in tuberculous laryngitis, 15S 
in typhoid fever, 538 
in ulcerativ e colitis, 53 
in urinary calculus, 477 
in visceroptosis, 06 
ketogeme, in epilepsy 3 54 
lowcarboliyilnte, in diabetes, 632 
low fat, in adnit cmViac disease, 0 \ 
low fat, in pancreatitis, 69 
low protein in cliromc uiwmta, 407 
low protein, in ranlignant renal 
artenolosclerosK 402 
MeuIcngmcLt's, in Iiarmatemesis, 40 
moderate protein, m subaeute 
nephritis 455 
norma), C -12 
puno poor, in gout 041 
Huthm Cistle, in obesity. 043 
stU poor, in epilepsy 334 
salt poor, in pleural effusion, 188 
salt poor, in vertigo, S80 
salt poor (Karcli), in subacute 
nephi'tis, 435 

Spriggs’, In diicrticuhtis, 48 
Oiell’s ensis, 475, 478 
Digitalis overdose of, causing pulsus 

alternans, 22] 

symptoms of overdosage of, 217 
DigitalUalioo m auncidar flbnliation, 
217 

in heart failure 228 
Dlgoxin in auricular fibrillation, 217 
Dilantin in epilepsy, 334 
Dlnitsophenol causing agranulocytosis, 
503 

Diphenyiaminechlorarslne poisorung, 759 
Dipheayicyanoersine {KiLsonmg, 759 
Dl-pbosgene poboning, 758 
Diphtheria, 530 

complications of, treatment of. Oil 
immunisation, 539 
laryngeal, 537 
pliaryngeal ulcers in, 13 
OiphyDobotbrlnm latum, 713 

infestation, anaunin of, 491, 713 
Diplegia, cerebral. 328 
Diplopia. S03 

in acute poliomyelitM, 407 
in tetulism, 755 
in ccrebml syphilis, 386 
In disseminated sclerosis 413 
in sea-siekness, *’20 
Dipsomania, 745 
Dissmloated sclerosb, 411 
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DlstomiasU, pulmonary, 183 
Dittrich's plugs In broncUiectftsis, 120 
Diuretics in subacute nephritis, 455 
Diver’s palsy, 72S 
Diverticula, bronchial, 130 
duodenal, 45 
intestinal, 40 
pharyngeal, 21 
tracheal, 123 
Diverticulitis, 47 
Diverticulosis, 47 
D.O.C,A. in Addison's disease, OCd 
Donath^Landsteiner reaction, 441 
Dracontlasis, 720 

Drainage, postural, in btonclnetlasfe, 130 
Drinker respirator in acute pnliontyelitis, 
410 

in botuitstn, 750 
in dlaphragmatie paralysis, 512 
ill Landry’s paralysis, 411 
Droplet infection in acute poliomyelitis, 
400 

in diphtheria, 537 
la German measles, S23 
in measles, 525 
in mumps, 550 
in pia^uc, 604 

in pulmonary tuberculosis, 148 
in rlieumaltc foer. 677 
in scarlet fever, S30 
in vrhooping*eough, 552 
Drug addiction, 749 
Drumstick clubbing of fingers in 
pulmonary tuberculosL, ]5) 
Drunkenness, definition of, 742 
DublnI's disease, 838 
Ductless glands, 047 
Dumdum fever, 70S 
Duodenal diathesis, 48 
diverticula, 45 
ileus, chronic, 44 
obstruction, 44 
tube. 70, 510 
ulcer, 43 
Duodenitis, 45 

Duodenum, carcinoma of, 45 
stenosis of, congenital, 82 
Durozlez murmur ia sortie regar^tstion, 
247 

Dwarf tapeworm, 715 
Dwarfism, 070 

Dyes, injected, excretion of, as test of 
renal function, 410 
ofllvct funcUoo, 07,90, 100 
Dypsomania, 310 
Dysarthria, 307 
Dyschezta, 01, 02 
Dysdladokokineilsin cerebcilarsyiulrome, 
854 

in chorea, 335 
Dysentery, nmccblc, 087 
bscillary, OS-l 
epidemic, 6S4 
Dysmetria, 354 
Dyspepsia, appendicular, 40 
flatulent, 27 
raRtrie, ‘,27 

DysphagU, 14.18,22 
in acute cetophagitb, Id 


Dysphagia— continued'. 

In acute retropharyngeal abscess, 12 
in aortic aneurysm, 258 
in carcinoma of cesophagus, 19 
in diverticula of ccsophagus, 21 
in fibrosis of lungs, 164 
in msopliageal spasm, 17 
in (ssophageal ulceration, 21 , 
in pericarditis with effusion, 200 
ia pharyngeal paralysis, S84 
in syphilis of (esophagus, 20 
in syringobulbia, 415 
in tumour of mediastinum, 109 
Dystrophia adiposo-genitalis, C71 
myotonlca, 602 
Dystrophies, muscular, 500 
Dystrophy, faclo-scapulo-humeral, 000 
l«ndouzy>Dejetine’8, COO 

Eastern sebUtosommsia, 717 
Echinococcus granulosus, 714 
^hoklnuiSi 345 
Echolalia, 345 
Elclampsla, 458 
Eclamptic uncmin, 405 
Efferent tracts in cerebellum, 851 
Effort syndrome, 212 
Effusions, arthritic, 621, 574, 578 
cbyliform, 103 
chylous, 103, 723 
pericardial, 205 
peritoneal, 110 

pleural, 160 

Ehrllcb'i diazo-Rsetion in measles, 5S0 
in typhoid fever, 555 
Ebcnbarte strumitis, 057 
Electric bums, 733 
chorea, 838 
shock, 733 

Dcetrocardlogram in aneurysm of the 
einiMcs of VeUalva, 250 
in angina pectoris, 233, 234 
in auricular flbrillatioo, 210 
in auricular flutter, 218 
in Buriculo-veotricular block, 220 
in beri-beri, 024 
in bundJC'branch block, 221 
In esKlIao infiirctfon, 2Sl 
in congestive heart failure, 220 
la cor pulmonale, 224 
in Graves' disease, 651, 652 
in mitral stenosis, 2-tS 
in nodal tachycanlia, 814 
ia non-penetroting heart Injuries, 230 
In premature systoles, 215 
in pulmoruuy arteriosclerosis, 205 
in pulsus nltemans, 221 
in rheumatic fever, 678 
ia simple paroxysmal tachycardia, 214 
in siQo-auilcuIar block, 210 
in sinus arrhythmia, 218 
normal, 203 

Electro>eDcephalograpby, 288 
*Elcctzo<encepbologram, In cerebral 
tumours, 811 
In epilepsy, 830, 831 
Elephantiasis in filariasis, 725 
non-fllarial, 274 
Etephantotd fever, 72$ 
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Embolectomy, 176 
Emboltu, amnlollc Quid, 174 
artenal, 217, 218 
cardiac, 230 
cerebral, 237, 243, SOO 
&t, 174, 175 
latesUnal, 237 
Riesentenc,112 
paradoxical, 240, 253, 307 
polmonary, 174, 237, 245 
renal, 237, 245, 450 
retinal, 237 
splenic, 237, 243, 513 
systemic, 217 
Emphysema, ICO 
atrophic, 163 
compensatory, 162 
hypertrophic, generalised, 101 
localised. 162 
idiopathic, IQl 
iQterstial, acute, 160 
me^astmal, lOS 
secondary, 102 
semle, 103 
substantive, 161 
vesicular, acute, 100 
Eraprosthotonos, 58-i 
Empyema, 189 
necessitatis, 190 
diSereotial diagnosis from 
aneurysm, 250 

Enaotbem in infections fes'cn, 524 
Encephalitis epidemica, 321 
letharglca, 321 
acute bulbar type, 823 
aeuntic type, 323 
amyostat!c>aklnetic ty*pe, 323 
apoplectiform type, 333 
cerebellar type, 823 
diabetes insipidus following, 073 
hypcrkinetio type, 323 
meningitic ts-pe, 324 
monosymntomatic type, 323 
pscudo-tabetic or i«eudo-paratytic 
type, 823 

psychotic type, 824 
St Ixmls epidemic, S21, 324 
somnolent ophthalmoplegic type, 
822 

visceral type, 323 
periaxialis diffusa, 827 
Encephalography in cerebral t umonrs, 3I l 
in bydroceptiaius, 818 
in mtracramal tumours, SII 
Encephalomyelitis associated witli 
infectloua fevers, 320 
disseminated, acute, 320 
in measles, 525 
In STUicelln, 544 
post vaccinal, acute, 820. 550 
spontaneous, 820 

Encephalopathy, hypertensive, 4*7, 405 
in lead poisoning, 73S 
Endizteri^ obliterans, 262 
Endemic cretinism, 03S 



Endocardllts. bacterial, in aortic 
regurgitation, 240 


Endocarditis — eonhntied 
benign, acute, 239 
chronic. 241 

infective, acute, types of, 236 
subacute, 233 
lenta, 238 
malignant, 2SG 
mural, 237 
oimplc, acute, 239 
ulcerative, 236 
Endocardium, 236 
Endothelioma of lung, 103 
of peritoneum, 110 
of pleura, 196, 211 
Enteric fever, 554 
Enterobiasis, 719 
Enterogenous cyanosis, 515 
Entctoplosis, 6-1 
Eodnophiila, 4S5 
in Addison’s disease, 695 
In ankylostomiasis, 723 
ID asthma, 182 
in dracontiasis 727 
in Hodgkin's disease, 509 
in hydatid disease, 714 
m bvdatid of lung, 182 
m pernicious aniemia 489 
In pleunsy with effusion, IS6 
In rat bite fever, 707 
insclllsto$oml^sls, 710 717,718 
m tnchiniasis, 721 
with splenomegal) , W5 
Epanulin in epilepsy, 83* 

Epidemic catarrhal jaundice, 88 
dysentery, 084 
vertigo, 378 
Ejrflepsy, 829 
cursive 331 
idiopathic, 829 

Jacksonian, in intracranial tumours, 
312 

lenticular tvpe of, 33^ 
myoclonic, 332 
Epistaxls. 76, 115 
in dengue, 794 
In inilucnea, 581 
Inkalv sear 7D8 
in relapsing fev cr, 702 
in splenic anemia, SID 
10 typhoid fever, 554 
rcnol 4-44 

Epithelioma of larynx, IIS 
of pharynx, 13 
of tongue, 10 
of tonsil 8 
Epitaberculotls, 151 
Epstein's diet in chronic neptirosu, 459 
Erb-Onchenne tvpe of paralvvls, 432 
Erb'S dyvtrophv, COO 
sign in tetanv, 001 
•jwtie spinai sclerosis. S9S 
syphilitic paralysis, 387 
Ergosterol. 017, 602 
Ergotamine tartrate Id jwierajne, 34* 
Er^ipelas, 55* 

Erythema infectiosum, 530 
nodosum in chorea, 335 
Erythremia, 514 

Erythroblastmmia of childhood, 499 
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Eiythiocyanosls crumm pueltanini 
frigida, 273 

Eiyttooc^eSt abnormal, 484 
fragility of, 483 

in congenital odioluric familial 
jaundice, 40C 

mean corpuscular lib. concentration 
of, 482 

pessary form, 493 
saturation indcc, 482 
sedimentation rate of. Ste Sedimen* 
tation of red cells, 
fickle shape, 497 • 

EryUuocytosis, S14 

in mountain sickness, 729 
in pulmonary arteriosclerosis, 265 
Erylhradema, 338 
Erythroltucosis, 502 
ErythromeUlgla, 272 
Eschatin, CQ3 
Espundla, 710 

Essential ho^maturia, 441, 470 
hypertension, 223, 2G0 
thronibopenia, 518 
Ethyllodoacctate poLsoning, 759 
Eucortone, 063 
in liypoadrcoia, 000 

Evmydrlo lo congenUat pyloric stenosis, 
32 

Eveatratloa of dhphraam, 201 
Ewut’t sign In pencnrdUis, 30(1 
Exanthem m infectious fevers, 52 1 
Exeieises, brcntlung, after pleurisy, 135 
after pneumonia, 141 
inastnnin 131 
in empyema, 102 
in visceroptosis, 6(1 
passive vascular. In thromtMAngiUls 
oblitemns, 271 
, Exophthalmic goitre, 010 
ophthalmoplrgin, (>51 
Exophthalmos, malignant, 052 
Extra'Ctrebellar tumours, 355 
Extradural tumours. 405 
Extra'pyrauifdal motor neurone Ii^ions, 
2S0 

motor tmets of nervous system, 270 
Extra nvstoles, 215 

Extrinsic factor in pernicious onTinia, 
487 


Fablsm. 411 

VitrnteATt'j-A'/y, ?>T1 , ?«1 V 
nerve, lumtomy of, 371 
infranuelear lesions of, 373 
sutimnucleiir levions of, 372 
patnivsls, bilatenil, 373 

Facies Itippocratiea in acute peritonitis 
103 

Facio>scapu1o-humeral dystrophy, COO 
myopathy, 874 

Fscal vomiting in intestinal 
olistniction. 55 

Fkc«, bite content of. dcllcienpy of, in 
diarrhira, &1 

in acute yellow atrophy of 
liver, 80 

In carcinoma of the pancreas, 70 


Faeces, bile content of — eonfmued. 
in catarrhal jaundice, 87 
in Charcot’s cirrhosis, 62 
in regurigtation jaundice, 84 
fat content of, in catanhnl jaundice, 
87 

in chronic pancreatitis, G9 
in c<x1iac disease, 69, Cl 
in diarrhcea, 04 
in hepatic lesions, 73 
in pancreatic lesions, 07 
in sprue, 003 

occult blood in (see Occult blood test). 
Faget's sign in yellow fever, 690 
Fallot's tetralogy, 252, 254 
X-ray findings in, 254 
Famine fever, 701 
or war cedema, 020 
Farcy, 588 
buds, 589 
pipes, 589 

Pasdse and muscles, 500 
Fasdoliasis, 718 
Fat embolism, 174, 175 
necrosis, 07 
tapeworm, 712 
Fatty liver, 02 

Fehling’s test In diabetes, 028 
Felly's syndrome, 015 
Femerglo in migraine, 844 
Ferric chloride test. Gerhardt's, in 
diabetes mellilus, 628 
Fertility vitamin, 016 
Fever, iotermittent hepatic of Charcot, 
in galhstonrs, 100 
eleplinntoid, 725 
therapy in chorea, 837 
Fevers, infectious, 524 

cnceplialomyelitis associated with, 
320 

pharyngeal ulcers In, 13 
Fibrinous cast of bronchi, 125, 127 
Fibrocystic disease of bone, diffiue, 005 
Pibropenia, 522 
Fibrosis, orterio-capillary, 202 
of lung, 16-1 

Flbrositlc nodules in gluteal muscle, 
treatment of, 428 
Fibrositls, 696 
Fifth disease, 530 
Fitaria liancruni, 721 
Filarlasis, 724 
Fllstow-Duke'i disease, 530 
VVngrts, nVaVibed, 

in adult crclinc disease, 00 
in bronchiectasis, 128 
incongenitaIpulmonary8tenosb,2S2 
, in emphysema, 101 
in empyema, 100 
In nbmsis of lungs, iflS 
In Hanot's cirrhonis, 81 
in pulmonary tuticrculffiiia, 151 
in subacute infrctlve endocarditis, 
238 

unilateral, in saccular aneurysm, 257 
Fireman’s cramp, in tetany, CCO 
FUfa poisoning, 757 

Flshbcrg’s clossiflcatloa of nephritis, 4 17 
Fistula, gastro-cclic, 40 
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FUJanl’s disease, 649 
Flatulence, gastric, 27 
Flechsig, postenorccrebellar tract of ,282 
FUnt’l murmur In aortic regurgitation, 
246 

Floating kidney, 477 
Fluid, drainage of, from joint, in 
gonotrlioca, 573 
in rheumatic feter, 678 
from legs, 228 
in ascites, TO, 105 
In hjdrothorax, 228 
in pericardial effusion, 207 
in pleural effusion, 188 
in subacute nephritis, 455 
thrill In ascites, 111 
Flukes, 715 

Focal osteitis fibrosa, CQ6 
nephntis, 450 

Fstal rest, adenoma dea eloping from, 
047 

Fomites in infectious fes ers, 524 
Food idiosyncrasies, 757 
poisomng, 753 

Foreign bodies In stomach, 42 
Fouchet'a test, 72 
Fourth disease, 536 
Fraenkel's exercises in tabes, 301 
' “wlutelino” In infantile scurvy, 022 
Fractional test/meni m anxnin, 484 
In asthma, 133 
In duodenal ulcer, 44 
in gastric carcinoma, 41 
In gastric ulcer, SS 
Fragllitas ossium, 603 
Fragility of bones, familial, 60C 
Frambasla, 703 

Frledmann-Hellbronner disease, 33t 
Friedreich's ataxia, 418 
case sheet for, 418 
sign in adherent pericardium, 210 
Prdhllcb’s type of pituitary Infantilism, > 
671, 676 

Froln’s syndrome in meningococcal 
meningitis, 203 
Frost bite, 732 
Frosted liver, 210 
Funiculltls. 427 
Funnel'Sbaped stenosis, 243 


GaisbSck, polycythsmia hy-pcrtonica of, 
260, 514 
Galt, ataxic, 287 
cerebellar, 287 
festinatlng, 237 
high stepping, 287 
hysterical, 287,317 
In snlno^rcbeilar ataxh, 420 
reeling or drunken, in cerebellar 
syndrome, 287, 354 
scissors, 287, 328, 303 
spastic, 287 * 

Galactose tolerance test, 73, 87 
Gall-bladder, 04 
carcinoma of, primary, 08 
secondary, 09 
empvema of, chronic, 08 
Infected, In choleiitluasls, 00 


Call-bladder — conltmicd 
inflammation of, 94 
parasitic infection of, 98 
“strawberry,” 90 
torsion of, 98 
tumours of, malignant, 98 
simple, 93 
Gall-stones, 99 

associated with chronic cholecystitis, 
00 

calcium carbonate, 100 
laminated cholesterol, 300 
mixed, 100 
mulberry, 100 
pure calcium bilirubin, 100 
pure cholesterol, IDO 
varieties of, 100 

Gallop rhythm in hypertensive heart 
disease, 223 
in heart failure 235 
m myocardial weakness, 275 
Ganglio-neuroblastoma of mediastinum, 
169 

Ganglion, Gossenon, 367 
I gemeuinte, 373 
I jugular, 360 
I petrosal, 3S0 
trunk, 382 
Cangosa, 705 
Gangrene, diabetic, 630 
local in nny'iiaud’s disease, 273 
of extremiites in scarlet feicr, OS'] 
of fingers and toes id pink disease, 339 
of lungs, 181, 630 
Gas poisoning, 23 
accidental, 759 
choking gases, 758 
laclirymators, 759 
lethal gases, 758 
paralysing gases 758 
nasal irritants, 739 
vesiconts 757 
Gastrectasls 28 

Gastric crises, hxmitcmcsis in, 37 
hypcrcblorhydrij in, 26 
in tabes, 389 
dyspepsias, 25 
flatulence, 27 
hypcrscciction, 20 
liyposccretion, 25 

tavagein poisoning, ^famott's method, 
73* 

ulcer, 84 

occult blood in faces in, 85 I 
surgical treatment of, indications 
for, 39 

Gastritis acute, 22 
chronic, 24 
jirvta pyloric, 24 
phlegmonous, 23 
Castro-colic fistuli, 16 
Castro-enterltls. acute. 22 
Castro-Intestinal crises In exophthalmic 
goitre, GS2 • 

Castro-jejunal uirers, 45 
Castrorrhagla, 37 

Gastroscopy in rarcinoma of stomach, 41 
In diagnosis of gastric ulcer, 35, 80 
in gastritis 21 
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GaitrosUzb, lucmateinesis Id, 33 
Caucber cells, 511 
Cauchei's discsisc, 511 

diagnosis from Von Cierke'a 
disease, 03 

Gee-H«tet disease, 69 
Gee's disease, 59 
General paralysis ot insane, 392 
Geniculate zoster, 423 
CenltO'Uzloary tuberculosis, 471 ' 

Gentian violet in threadworms, 729 
Ceihatdt's ferric chloride test in diabetes 
niellitus, 028 

nbbon-shaped area of duincss in 
patent ductus arteriosus, 253 
German measles, S38 
Gestyt, 008 

Chon's primary focus in lung, 140 
Gigantism, 008 
Gingivitis, general, 1 
RutrginAl, 1 
ulcerative, 2 

Girdle sensation in caremoma of pancreas, 
70 

in subacute combined degeneration 
of spinal cord, 410 
In tabes, 880 

Gland puncture, in plague, 091 
In trypanosomiasis, 703 
CUndcis, 688 

Glands, bronchial, tuberculosis of, 108 
mediastinal, enlargement of, 108 
•allvary, 13 
Claodular fever, 687 
Cldnard’s disease, 04 
Clobullouila, 412 
Globus hystencus, 18, 17, 22, 847 
Clomertt]o*acphrltls, ditfuse, acute, 447 
chronic, 464 
Cloultls, acute, 0 
chronic, 0 

Closso-phaiyngcal nerve, anatomy of, 080 
motor lesions of, 881 
sensory lesions of, 381 
Glossopharyngeal neuralgia, 381 
zoster, 423 

Glycine in mynsthenia grovLi, 003 
Glycogen disease, 02 
Glycosuria, 443, 020 
pituitary, 060 
renal, 029 
Goitre, colloid. 0-47 
endemic and sporadic, <H7 
exophth-ilmic, 049 
lympitadenoid, 058 
nodular, 047 

p-arenchymatous, diffuse, 047 
retiostetnal, 048 
simple, 0-47 
toxic, 049 
Colt, column of, 281 
Comenol in pneumothorax, ISO 
Gonadotropic hormones, clinical 
applications of, 067 
Conan, 069 
Conandyl, 008 
Gonorrbaa, 673 

Gordon’s Idological test In IlodgUIa'a 
disease, 509 


Goundou, 700 

Coot, 638 , 

Gowers, anterior cerebellar tract of, 282 
and Spiller’s distal type of juvenile 
4= muscular dystrophy, GOO 

distal type of myopathy, 
differentiation from peroneal 
muscular atrophy, 421 
Cradle nucleus, 282 


regurgitntlon, 251 

Ctaocher's granular breathing in chronic 
pulmonary tuberculosis, 159 
Grand mal,330 
Craanlar kidney, red, 4GO 
Granulocytopenia, 505 
Cranuiomata of thyroid, 668 
of tongue, 19 

‘•Grasp-reflex,” 806, 811. 676 
in cerebral thrombosis, 800 
in Intracranial tumours, 811 
in mongolism, 670 
Graves' d^eose, 049 
secondary, 664 
CrawlU tumour, 470 
“ Greedy colon," 01 
Green sickness, 492 
Croeco’s triangle, 187 _ . 

Cround Itch in ankylostomiasis, 723 
Growth vitamin, 617 
CuQlai >Carrd syndrome, 489 
Culnti worm disease, 726 
Cull, essential hamaturia of, 444 
and Sutton, arterlO'CapiUary Dhrosli 

of, 262, 409 

Gumma, 665 
of brain, 810, 880 
of heart, 219 
of larynx, 117 
of lungs, 107 
of cesophagus, 1C, 20 
of pharynx, 18 
of stomach, 33, 43 
of suprarenals, 604 
of tongue, 10 
of tonsils, 8 


Habit spasms, 341 
Hamangloma of intestine, 57 
Hxmatrmesis, 83 
causes of, 83 
in cunite leulucmJa, 601 
in alcoholic poisoning, 743 
in carcinoma of stomach, 41 
in chronic gastritis, 24 
In duodenal ulcer, 43 
In gastric ulcer, 85 
treatment of, 89 
In mercury poisoning, 786 
la mesenteric thrombosis and embolus, 
112 

in crsDplingeal ulceration, 21 
In portal thrombosis, 76 
cirrhosis, 78 
in splenic ansmia, 610 
In yellow fever, 690 
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Haematlnlc nrinaple, in simple 
seblorliyilnc nnxnna. 402 
Hematoma, subdumi, acute, 801 
chronic, 301 
Hematomyella, 800 
Hxmatonhacis, 808 
HsmaturU, 4-S8 
endemic, 715 
enentlal, 444. 470 
In artenosclerosis, 203 
Hemochromatosis, 645 
Hemofusdn in hemochromatosis, CIS 
Ilemogenla, constltutionnl, 510 
Hsmogloblsurla, 441 
in L^ercr's ansnua, 405 
malarial, 680, C82 
Hxmoglobinurlc nephrosis, 451 
Hsmohydropcrieardlum, 209 
Ilemohydrothorax, 103 
Ilsmoijnii, acute, 405 
chronic, 405 
Hemopericardlum, 208 
Ilemoperlloneam, 110 
Hemophilia, 521 

Hemopneumothorax, spontaneous, 106 
Hemopoietic system, 483 
Hemopoletin In etiology of anxmiA. 4S7 
Hemoptysis, spurious, 177 
true. 176 

Hemonbage, capsular, 803 
cerebellar, 804, 333 
cortical, 303 
epidural, 800 
extradural, 800 
gastric, 83 

intestinal, 51. 53. 60t, 510. 521, 556 
582 

intracerebral, 802 
intracranial, 209 
medullary, S0( 
mcninteal, 803. 898 
mesenteric, 112 
mid brain, 803 
pontine, 803 
pulmonary, 170 
snbsmchnoid. spontaneous, SOI 
thalamic, 803 
ventricular, 304 

Hemonhagic dbthesU, 517, 521 
clhense of newborn, 522 
Ihroraboeythirmla, 523 
IfemosCTopesicardinm. 20S 
llemoserotborax, 102 
Hemosiderin in urine In 

haMnochromntoiis, 616 

Prussian blue reaction. In liver, in 
pemidona aurmU, 4ss 
Hemotberas, 103 
HaflUne's vae d ne. In cholera, 601 
In plague, 605 
llalllosU, 3 

Haltarinatory imanity. chronk*, 743 
Hand In aeromejraty. 070 
IUnd>ScbQlleT>ChrlstUndiveaae, 512, 679 
Hanot seinbnsl*, 80 

In catarrhal iaundicc, 87 
Hard cliancre. 568 
Hay fever, 113 
Itcadacbe, olek, S 13 


' Heart, abnormalities of, congenital, 251 
apex of, systolic muminr at, 242 
block, arlwnsaUon, 221 
nunculo ventricular, 230 / 

bundle-branch, 221 
stno-auncular, 210 
“«rur fti aabot" appeannee of, 251 
diseases of, congenital, 251, 676 
hypertenshc, 222, 223 
tn arlcnosclcKwis, 263 
disorderly action of, 212 
effort syndrome, 212 
electrocardiogram of, normal, 203 
falling, 224 
failure, acute, 227 
left. 225, 227 
left and nglit, 225 
nght, 223, 220, 227 
congestive, 234 
hydatid of, 714 

injuries of non penetmting, 236 
in mitral stenosis, V my appearances 
of, 215 

irregul'intles of, 211-222 
lesions of, congeiutal 251 

abnormalities of position, 251 
combined 252 

defects of conducting tusuc, 252 
main vessels, 252 
septal and fatal passage (Irfccts 
251 

valwilar defects. 252 
murmur systohe at apex, 212 
normal, ny apjieamTices of 202 
soldier's 212 

valvular diseve of chronic, 211 
Heartburn, 21 28 
Heat cramp, 731 
exhoiistion 731 
stroke, 730 

Ilcberdm'S nodes in osteoarthritis, 013 
in rheumatoid arthritis, 610 
ll<foe>MedIn disease, 400 
Helium in asthma, 133 
Hemiaaopla, bl temporal Inncromegnly, 
670 

Hemiatrophy, fadal, 37), .374 
Hemiplegia, residual, ehronic. in errebro! 

tlironiboyls, 006 
Hcooeb's purpura 54,520 
llcpoiln in cerebellar thromlMMts 335 
In pulmonn^ thrnniliosu, 170 
In subacute mfeellve endoeanliiis, 233 
lltpalex in adult cmlinc disease. Cl 
Hepatic eindency tests 72 
IlcpatUm In vtsceroptosia 65 
Hepatitis, 73 
•nvrbic, 687, 6S8 
llepato*lenllciiIar degeneration. Sit 
Ifepatomegalla glycogeniea. 92 
ilepatoptosis, 73 
Hernia of diaphragm, 2fX) 

Hcroinism, 7t9 
Herpes, aural, 378 
buccalb. 4 

fociatb, in influenxa. 582 
isl ialis. In encrphatilU letliargEra, 833 
In ro^ria. 681 

in meningococcal merdngitis, 293 
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Herpes, labJalis — confi»i»erf. 
in pnetinioma, 140 
oticas, 370 
zoster, 423 

di/Icrenlial diagnosis from pfetirisy, 
163 

in arsenic poisoning, 74t 
in Ilodgkm's disease, 503 
Hespcrldln, fllO 
in hsemoptj-sLs. 178 
in purpura, 520 

Hess, capillary resistance lest of, 510 

HeKESboI. 075 

Hiccough. 17. 109. 323, C83 

High blo(^ pressure, 265 

Hilar flare, 151 

Hippocratic fucies in acute peritonitis, 
103 

fingers in hjpertrophic 
osteoartliTop.iUiy, OO'i 
succussion in nneumotiiorax, 105 
Hirschsprung’s disease, 56 
Hirsutism, 663 
His, Inindle of. 211 

delay m conduction In, 221 
interruption of. 210 
‘‘Hissing” breathing in chronic 
nrcemm, lOT 

Histamine absorption in intestinal 
ohstniction. 35 

cniLHing low litooil pressure, 266 
injccilon in pernicious nna'ntia, results 
of, 180 

In simple ac1iior1i)dric anTffiia, I 
residt* of, 402 ' 

Hodgkin's disease. 01. 1<10, 307 
relapsing tyi>c, 508 
snreoma, 509 

Hoffman's sign in tetany , 661 ' 
Homogentislc acid, 615 
Hookworm due.ue. 722 
Hormones of ovary, 675 
of pituitary botly, 007 
of testes, 673 

Horner’s syndrome, 137. 415 
Hot iiir baths in treatment of neule 
diffasc glomcnilu-iiephritis, -tSO 
Hour-gtass constriction in castnc ulcer, 
»t. 

in obstruelisc dilatation of stomach. 


Houuay csix-rimcnt. 027 
Hunger-pain in diicHicnal ulcer, 43 
Hunterian chancre, 308 
Huntington’s^cliorcn, 337 
Hutchinson ’s'terlh in congenital syphilis, 

Hutchison syndrome, 661 
Hydatid cyst. 71 1 
disease, 714 

of brain. 310, 714 
of licurt, 222,71 1 
of l,fJncy, 481, 714 
of liver, 77. 7U 
of lung, 182,714 
of pnncrriLs, 71 • 
of thyroid, 036 

Hydrocephalic cry in tuberculous 
meningitis, 289 


Hydrocephalus, 316 
acquired, 318 
corigcnital, 317 
external, 317 
hypertensive, SIT 
in meningococcal meningitis, 291 
internal, 817 

Hydrocyanic ncid poisoning, 758 
Hydrogen sulphide poisoning, 758 
Hydronephrosis, 474 
intermittent, 475 
Hydropeticardium, 237 
Hydroperltoneum, 110 
Hydrophobia, 501 
Hydfopneumothorax, 21, 193 
Hydrothorax, 188. 228 
Hymenoltpis nana, 715 
llyosdne jKitsoning, 753 
Ifyperadrenia, 6C.3 
Hyperaemla of liver, active, 73 
passive, 73 
of lung, oidivc, 171 
passive, 172 
Hypncaltamla, 659 
Hyperclilothydtla. 26, 45, 40 
Hypercortico-adienallsia, 003 
Ilyperglycaemia, in diobetes mellitus, 627 
m sca-sickness, 700 

Hypetinsullnism in pancreatic tumours, 
70 

Hypermetila, 335. 054 
HyperparatbyroidisiD, acute and chronic, 
059 

Myperplesia, 203, 268 
Hyperpiesls, 206 
Hyperpituitarism, 008 
Hypersecretion, gastric, 26 
llypertension, essential, 223, 208 
malignant, 207 
pulmonary. 823 

Hypertensive cerebrai attacks, 208, SOt, 
<05 

encephalopathy, 465 
Hypettbyroldism, 649 

after thyroidectomy, C58 
masked, 053 

Hypertrophic osteoarthropathy, 609 
in Hanot’s cirrhosis, 61 
steatosis, D2 

Hyperventilation tetany, 660, 001 
Hypcrvttaminosls, 621 
ilypoadrenia, CO-4 
HypocMathydtia, 23 
Hypocortlo^adrenalism, 663 
Hypoglossal nerve, anatomy and lesions 
of. 365 

Hypoglycsemia, 630 
coma due to, treatment of, 637 
in hepntic disease, 70 
In pancreatic tumours, 70 
in sea-sickness, 730 
Hypoparathyroidism, 659 
ffy^physeai cnchexin, 672 
Ilypopiesls, 208 
Uyiropitaltarism, 671 
Hypoprothromhlnremla, 522 
Myposecretlon. gastric, 25 
Hypothyroidism, 65t 
diarrlicea in, 04 
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Hypoth)To{dism— 
marked, in adiiltn, (157 
primnrj or congenital, 051 
secondary or at'quirrd, 050 
Hypotonia in cerrl>cllar syndruiiir, 353 
Hysteria, O-tO 
traumatic, 301 

Icterus, 82 

gras IS neonatorum u-ftii 
crj-tiiroblnstosli, 80 
hTmolytic, 405 
Index, 72 
neonatonim, 80 
Idiopathic epilepsy , 320 
steatorrlicra, GO 
Idiosyncrasies, food, 757 
llelUs, region'll, 50, 83, 100 
Ileus, duodenal, chronic, 41 
paraMie, 55, 80 

Immunisation In scarlet fe\ rr, 801 
Incisura or hourglass constnctlon In 
gastric ulcer, 35 

Incubation period In infectious fe\m,52t 
Indicanurla, 413 
Inebriation, pathoiogieal, 715 
iihykiological, 741 
Infant Hercules, 00>{ 

Infantile acrodynin, 333 
pnral)-sii,4<IO 
scurvy, C2I 
InfantllUm, 070 
inlHttnal,80 
pancreatic, 80, 070 
nJlultarv, 070 
renal, 480, 070 

Infants, ameinin of, splenic, too 
nesstmm, hsmorrhogic disensc of, 823 
nutritional nrurmlu of. 402 
pmsterlof Ixislc meningitis of, 201 
progresshe spina] muscular nlmpliy 
of. 421 

Infarction, cnrdiiic, 230 
of kidneys, 470 
of User, 74 
of lungs, 174 

Infection, fosal from dental Bli««ccs»es. 2 
Infectious dUenscs of known nml 
doubtful etlnlogs, 860 
fes'ers, 521 

rnantbem in. 821 
exantbem In, 521 
h^mltes in, 521 
iiicidMtIon period In, 621 
isolation perio<J in, 624 
notiflsbic dhrnsri 521 
prodrumst perks! in 821 
quarantine period In. S.'l 
Influrnia, 580 

Inman’s classiGntlcn of stages of 
tiihcrciilosls, 151 
leocubtlon. In rsbie*. 5'>3 
Insane, general paralysis of, 3tr2 
Insanities, nlroltnltc, 74 1 
fneanUy. haUuelnatorj.ehmnlc, 745 
Insomnia in pInV dixa.se. 330 
Insulin, admlniitratk'n of. nnt 
In angifus pee tons, 235 
In diabetes 627 


Intercostal ncuralgn, 422 
Intermittent clatidicntion, 263 
Interosseous nerse. postenor, 431 
Intcrstliial noplirStis, acute, 450 
chronic, IGO 
iKuritls, 435 
pcriphcril neuritis, 330 
Intervertebral disc, prolapse of, 4.»8 
Intestinal anthrax, sot 
crises, 3SD 
dts erticuin, 46 
insalidism, chronic, G 1 
obstruction. 55 
schistosomiasis, 717 
apasm, 52 
IntMtlnes, 4.! 
tuberculosis of, 155 
tumour of, malignant, 87 
simple, 57 

Intracerebral iLTinorrlinge, 302 
capsular, 303 
cortical 303 

Intracranial aneurysms, \nnetles of, 338 
hvmorrhage, 200 
tumours, 110 

X my csnminnlion in, 287 
Inlradermal lest for scarlet fe\cr 
antitoxin, 535 
Intradural tumours, 105 
Intrinsic factor of Cnstle in pernicious 
ooTmia, 487 

in simple aclilorhydnc onznna, 
402 

intussuscepUoD, orute, SI 
chronic, 51 
Iodine in goitre 018 
Iodised table salt in goitre, 018 
Ionisation in post her|ictis. neuralgia, 431 
zinc in hay fever. 111 
Isolation i<erind in infectious fners, 621 
“Itch,** the. In rnltwn disease, 7.*H 


Jacksonian epilepsy, dilfermtiAlinn from 
idiopathic epUe|>sy , 332 
(lifTrmitiation from menltigrr* 
vascular syphilis, 388 
in intracraniil tumours, 312 
(its in encephaliiis periaaUtts difrusa, 
328 

In Idiopathle eplle|>«y , S-K) 
Janeveay*s hypertensive cardlovoseular 
disease, 260 , 

Jariscbsilrribeimer renelion In svphilis, 
872 

Jaondice, 83 

acholuric, acquired. 496 
congenital farnilial 403 
bbvek, in tnnereatie tumoun, 70 
catarrhal 87 
epl femlc. 88 

causes of, nieh’s tables, 81 83 
ehrsmir, srith hypertrojMc cirilifais, 
80 

elassineation of, 8JfNre*J, 83 
Illehs 83 
enmbinetl form, 83 
common Infective lirfatie, 88 
slisMieitIrd, 81 
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Jaundice — continued. 
hxmolytic, 84 
in chronic pancreatitis, TO 
in new-born, 86 
latent, 

leptospirol, CCS 
obstructive, 83, 80 
regurgitation (obstructive), 83, 8C 
causes of, Rich's table of, 83 
retention, 83, 84 
causes of. Rich’s table of, 83 
splrochjctnl, 098 
van den Bergh test in, 83 
Jaw-grinding, nocturnal, 369 
)aw-)«k\n nmyottoplnc1a\m\ sc1crc^», 
897 

in progressive bulbar paralysis, 395 
Jaw-winking, 806 
Jejunal ulcers, 45 
Jelly nystagmus, 413 
JoHroy’i sign In exophtliairmc goitre, 851 
Joints, COO 

Jonncsco’s operation for angina pectoris, 
233 

Juvenile muscular dystrophy, 600 
Juxta-pylorlc gastritis, 3-t 


Kahld's disease, 4t3, 608 
Kala-azar, 708 
KapUon, Qtn 

in hsmoplysis, 178 
in hwmorrhaQie disease of newboni, 
523 

Karell's saU'poor diet in subacute 
nephritis, 4SS 
Kaznelson’i slew, 318 
Keratodcri^, 3\T 
Konlcterus, 8C 

Kmilg't sign of acute aseptic meningitis, 
296 

serous meningitis, 207 
in meningococcal tneningilU, 29? 
in tuberculous meuuigitts, 289 
Ketogenic diet In epilepsy, 834 
Ketosis, coma due to, treatment of, 036 i 
Kidney and Kidneys, 
congestion of, 470 : 

contracted, secondary, 456 I 

cystic dcgtneralion of new crowth# of, 
481 

disease of, congenital, 480 
cysts of, 480 

degeneration oT, 481 
excreting power of, as test of renal 
function. 419 
floating, 477 
function, tests of, 445 
fee aUo under Itenal function, 
hydatid cyst of, 481, 714 
infarction of, 470 
Infiammalion of, 446 
mottled, large, 453 
movable, 477 

new grovrtbs of, cystic degeneration 
of. 481 

of pregnancy, 453 
palpable, 418 
polycystic disease of, 480 


Kidney and Kidneys — eonftnunf, 
red granular, 400 
large, 453 

retention cysts of, 481 
solitary cyst of, 481 
syphilis of, 470 
tuberculosis of, 474 
tnmouri of, 470 
white, large, 453, 454 
small. 454, 450 

Kinetic deviation In lesions of vestibular 
nerve, 377, 370 ^ 

Kiss cancer of stomach, 40 
Klemperer’s solution in enceplialitls 
lifttorgua, 

Kleptomania, 350 
Klotogen, GIO 
in hsmoptysh, 178 
Klnmpke type of paralysis, 482 
Knee-Jerks in cerebellar-syndrome, 355 
Kollonychla In simple achlorhydric 
ansmia, 402 

KondoKon’s operation in Mllroy’s 
disease, 275 

Koplifc’s spots In measles, 525 
Koisakow's psyehosis. 301, 430, 743 
in diabetes, 630 

Krfinig’s area, percussion note in chronic 
pulmonary tuberculosis, 150 
Kfukenherg tumour, 40 
Kupffer cells, 62 

, KutSBtauUype of nit hunger in diabetes, 
629 

I in chronic ursmla, 407 
I Kymography, X-roy, 202 
I See also X-rny kymography. 


Lablo-giosso-phaiyngeal paralysis, 801 
Lactoflavln, 618 

Laennec's atrophic cirrhosis, 76 
crachats perlfs, 120 
Lag curve in glycosuna, 620, 628 
ro renai giycosuna, 929 
La Grippe, 580 

Laminectomy in prolapsed intervertebral 
disc, 429 

Landouzy-Dejerine’s dystrophy, GOO 
Landry’s paralysis, 410 

dillerenUation from myelitis, 402 
Lange test in acf|ulrcd sypLiis, 560 
in disseminated sclerosis, 413 
in encephalitis lelhargica, 323 
in general paralysis of lasane, 803 
in spinal syphilis, 888 
in syphilis of nervous system, 086 
in tabes dorsalis, 800 
in tuberculous meningitis. 290 
iMngue du that condition of brain in 
general paralysis of insane, 892 
Laparotomy In diagnosis of gastric ulcer, 
86 

La Rage. 691 
Larval ncpbrosls, 451 
Laryngeal crises, 889 
diphtheria, 588 

Laryngismus stridulus, IID, 883. 600 
in Infantile tetany, 6C0 
Laryngitis, simple, acute, 115 
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Laryngitis simple — contmtud 
chronic, IIB 
8tndulosa,110 
syphilitic, 117 
tuberculous, 116, 158 
LaryogO'Spasm in infantile tetany, 060 
Larynx, ii5 
inflammation of, 115 
muscles of, 120 
ner\csof, 120 

cedema of, inflammatory, 7, 0, 11, 118 
non inflammatory, 118 
paralysis of, 120 
bilateral abductor, 121 
complete, 121 
in mitral stenosis, 215 
m pencarditis w ith effusion, 200 
in saccular aneurysm, 257 
orgame, 121 
•total, of one cord, 121 
unilateral abductor, 121 
slndor of, Infantile, 120 
sypliilu of, 117 
Required, 117 
congenital, 117 
tuberculosis of, 116, 158 
tumours of, malignant, 118 
simple, 117 

Las^gue’s sign In sciatica, 427 
Lateral emus thrombosis, SOO 
Latcropulslon in naralyste agitnns, 3^10 
LathiTism. 757 

Laiireace«hioon<BIe(ll syndrome, 072 
Lead pouomng. 737 

*’ deleading measures," 739 
toxic episMes In, 738 
Ledeter's ansmia, 495 
Ledac's glass tube, use of m tuberculous 
laryngitis. 158 
LeishnunUils, 70S 
dermal, 709 

Lenticular degeneration, progressive, S41 
type of epilepsy, 332 
LeontUsIs ossea, COT 
Leopard groal in saccular aneuiysm, 357 
Leprosy, C99 
Leptomeningitis, 288 
Leucine crvstals In urine in acute yellow 
atrophy of liver, 89 
Leucocytes, abnormal, 484 
normal, 483 
Leucocytosis, 484 
in carcinoma of stomach, 41 
in cardiac infarction, 231 
in congemtal acbolunc famiiml 
jaundice, 40S 
in typhoid fever, 555 
lyropWtie, 485 
I^ymorplionuclear, 434 
Leucoperda, pathological, 485 
physiological, 485 
Leucoses. 500 
Lenlcaemla, 500 
aleitlcsrnic, 504 
cutis, 603 
eosloophilic, 504 
lymphatic, acute, 500 
chronic, 503 
monocytic, acute, 600 


I Leukaemia — continued, 
myeloid, acute, 500 
chrome, 50-4 
spleno medulfiry, 504 
subacute, 601 
Leokanaemia, 502 
Leukoplakia buccolis, 0 
of (Esopliagus, 20 
Levulose tolerance test, 73 
Lewisite poisoning, 558 
Ugatlon of ductas In patent ductus 
arteriosus, 253 

lightning pains in subacute combmed 
degeneration of spinal cord, 416 
in tabes, 389 

treatment of, 891 
Limb, cnisbed, treatment of, 452 
Liniils plastica, 40, 43 
LIpxmia, 458 

Llpiodol in abscess of lungs, 180 
in bronchbl obstruction, 135 
in bronchial carcinoma, 138 
in diagnosis of bronchiectasis, 329 
injection into cistema magna in lesions 
of spinal cord, 287, 405 
in prolapsed intervertebral disc, 429 
in syphilis of lungs, 1G7 
Lipoid nephrosu, 457 
pneumonia, 145 
Lipoidoses, 511 

LipeidystropMa nroAmiva, 344 
Lipoldystropby, localised 644 
Lipoiaalosls, localised, 644 
unUersalis, 643 

Liquid pamfQn, disadvantages of use of, 
49 

Lithosls, 105 

LUten’ssign of pleunsy, ifio 
Little’s disease, 328 
Liver, 72 
obsecss of, 75 
actinomycosis of, 04 
amyloid, 91 

atrophy of, acute yellow, 88 
“bsre-orea" ot and subphrenic 
abscess, lOG 

carcinoma of, primary, 00 
secondary, 00 
chill on 78 

arrhosts of, alcoholic, 78 
biliary, 80 
obstrucU\e, 81 
cajisulitr, 8S 
Charcot’s, 81 
Hanot a, 80 

hypertrophic, with chrome jaundice, 

80 

Laennec’s atrophic, 78 
mixed types, 82 
multilobular, 78 
pericellular, 82 
pigmentary, 82 
" pipe stem,’ 717 
portal, 78 

Uttiiobular, 80 * 

cysts of, 76 
efficiency tests of, 72 
fatty degeneration of, 02 
ioflltration of, 02 
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Liver — conllnued. 
frosted, 210 
gin-drinkers', 78 
hob-nail, 78 

hydatid disease of, 77, 714 
hypcricmia of, 73 
infarction of, 74 
inflammation of, 73, 74 
leuka?mie, 03 

malformations and displacements of, 
73 

metatwiic function, investigation of, 
73 

necrosis of, acute, 88 
“ nut-meg,” 73 

pigmentary function, Investigation of, 
72 

pipe-stem cinliosis of, in intestinal 
schistosomiasis, 717 
polycystic, 77 
sarcoma o^ primary, 01 
secondary, 01 
sugar iced, 74, 108 
sy^tbiiis of, 03 

treatment of pernicious ana>mia, 400 
of subacute combined degeneration. 
418 

tuberculosis of, 03 
tumours of, malignant, 00 
simple, 80 
Loa loa, 720 

Lobectomy In adenoma of bronchus, 130 
In bronchieetnsui, 130 
in rarcinoma of bronchus, 138 
in lung abscess, 180 
inlunc cysts, 183 
Lobsteia'i nlscaac, 008 
Lockjaw. 883 
Locomotor ataxia, 386 
Loculation syndrome in cerebrospinal 
fluid m compresslan myelitis, 404 
Loewi's adrenaline eye test in pancreatic 
disturbances, 07, 08, 09 
Lorain type of pituitary infantilism, 071, 
r,70 

Low blood presstiTc, 208 
Ludwig's angina, t 

cedema oflarynx in. 118 
Lues, 500 

Lugol's iodine solution In exophthalmic 
goitre. 032 
Lumbago, 590 
Lumbar ganglioncclomy in 
erythromclalgia, 272 
sy mpatficctomy in artenosclerosis, 201 
in IIiTschspruiig's disease, 59 
in Haynaud’s disease, 273 
in thrombo-angiitis oblitrmns, 27t 
Lumbo-4acra1 plexus and its brancfws, 
430 

Luminal in anirebiasU, 089 
in morfiliinism, 75t 

“Lumpy jaw" in cattle, streptothrix 
causing. 58.7 
Lung emd Lungs, 179 
access of, 178 
actinomycoKis of, ICS 
aspergillosis of, 108 
blast Injuries of, 172 


Lung and Lungs— confuiwrd. 

brown induration of, in passive 
hypenemSa, 172 
clinical investigation of, 113 
collapse of, ICO 
active lobar, IG!) 
eongenital. 100 
massive, 160 
passive, 171 

concussion of, iixmorrhaglc, 172 
congestion of, 171 

consolidation of, organisms causing, 
130 

cysts of, congenital, 183 
dermoid, 182 
dust diseases of, 165 
fibrosis of, I &4 
diffuse. 131 
lobar, 164 

localised, 161 > 

peribronchial, 164 
pleurogenous, 164 
fluke disease, 183, 715 
gangrene of, 161 
hydatid disease of, 182, 714 
hypersemia of. active, 171 

C ssive, 172 
clion of, 174 
massive collapse of, 160 
moniliasis of. 100 
cedema of, acute, 173 
chronic, 174 

primary malignant Rowtlis of, 163 
syphilis of. aeciulrecT, 1C7 
congenital, 107 
tumours of, malignant, 163 
simple. 163 
vital capacity of. 113 
in emphysema, 102 
Lupus, of nose. 115 
pharyngeal ulcers in, 13 
Lympbadenold goitre, C58 
Lymphadenoma, 507 
Lymphadenosis. 503 
LympbxmJa, aleuktcmic, 503 
Lymphatic ieucocytosis, 48S 
Lymphogranuloma, 507 
Lymphorrhages in myasthenia gravis, 
002 

Lymphosarcoma of tonsil, 8 
secondary, of lungs, 163 
Lyon's method of bile removal in chronic 
cholecystitis, 97 
of investigating pigmentary 
function, 72 
Lyssa, SOI 


M. £. B,, 693 
Sft Suiphapyriduic. 

H. & B., 760 

Set SulpliatliiAZole. 

McBttrney's point, tenderness over, in 
appendKltis. 49 

MacMahon't breathing exercises In 
empyema, 192 
in vtsceroptoels, 00 
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McNw's da.«lflcatlon of jrtundirc, 8T 
*• .Ifam lueciitfnle,” 4t5 
Maladledr UolUce, 140, 17J 
Malatia, 977 

pnwite of, Hfc c>t1c of. 677 
t%'p« of, C77 

Matirul lia-moglnbinuria. CAl 
tiralracnt of iHwtminatiHl »dor«Mt4. 
413 

of (roncml pirtljTiU of the in«ano, 
393 

Mallgoant pustule, at>0 
ncntropcnln, 503 
Malta fc%er, 708 

Mandclle anti in pjrlitls. 470,471 
In e}"*tltis, 47,; 

Maodl’t paint, T, 12 
Mania a potu, 743 
Maotoox test, 146. 134 
Marble-bone tlisew, 60« 

Maric'f hemlitAr) eerebellar aliitU, 4tO 
Marriott’s methcd of {tastric Usage in 
poboning, 731 
Mean corpuscular lib , 4S2 
concentntlon, 462 
Mcatles, S2t 
enrephalomjTlIlls, S23 
German, 3S8 
Meat poisoning, 733 
Meckel's diserticulom, 17 

in Intestinal olstrucliou, 31 
ulcer formation in, 34 
Median nerse, 433 
neuritis. 423 

Mediastinal glands, enlargement of. IPS 
ij-ndrome, 100 
MedlatUnltls, 107 

McdlaiUno-perleardltii. cliranic, 200 
Mediastinum, 107 
carcinoma of, 100 
opts of, 100 
einphjtema of, IDS 
tumours of, simple, 108 
malignant, lOO 
MediteTranean fe> cr, 708 
Medullary In-mnrrbige, 400 
Megacolon, 59 

In ndult ctrllae di«ense. 60 
Mclsna, in amccliKsls, 087 
in duodenal ulcer, 43 
in cputaxis, 113 
in castnc ulcer, 33 
in niematemesh, 33 
in lirmoptysU, 177 
in ecsophageal sanew, 21 
Melanogtossla, 8 

Mclltene reaction in unduiiint fesrr, 500 
Membranous croup, 33n 
M^nlire’s symptom complex, 380 
syndrome, 370 
Meningeal haunorrhage, 308 
Meninges and spinal cord, tumours of, | 
404 

MeningUm. 207, 551 
MenlogiUs. 288 

aseptic, acute, 280 
basilar, 286 
benign, acute, 200 
in mumps, 651 


Meningitis— corifinnerf 
hnipliocjtic, 200 
meningo«»ccnl, 201 
jwieiimococcnl, 203 
posterior basic, of infiints, 201 
pj-ogenie or suppurali%-e, 203 
septic, 205 

serma circumscripta, 207 
serous, acute, 207 
tulicrctilou*. 288 
Meningococcal meningitis, 20t 
senticicmin, clironic, 283 
Meningococcus antitoxin, udnunistmtlon 
of. 205 

Meningo-rayclitls, cbmnic, 367 
Meningo-vascular (intrrstltia!) 
s«ilillitir lesions. ."WO 
a>-philis, 880 

Mental denciencj, congenital, 
differentiation from hvi>othjToidism, 
633 

Mcraigla pamtbetlca. tJS, 437 
Mercury jwisoning. 783 
Mmalylum See Ssl>nrin 
Merseburg triad of signs, C3I 
Mcsaortltis, 202 
Mesenlcrltls, 112 
Metenlrry, 112 
cysts of, 1 12 
turmorrhage of. 112 
Inftammation of. 112 
new growtiis of, 1 12 
strurtiimi abnormalities of, 112 
IhromIxnU and embolus of. 112 
tubemilous glands of, 112 
Mesial fillet, 2<i2 

Metabolic rale basal.In acromegaly, 070 
in angina pectons, 236 
(n Bsibmn, 137 
in cretinism, 035 
in Cruses' disease, C3I, 032 
in liv]>ert>iyroidi.sm, 610 
in b>‘]>opittulansm, 072 
in liypotliyroMism, 64 
in li|>old nephrosis, 438 
in mnshetl hj’perthyroidism, 634 
in myxirtlcma, 636, 037 
In obesity, OtO 
in fisteonrtii rills, 613 
in Simmonil’s ilUease, 072 
Nclabolltm, dUonlers of, 617 
Ncttaamoglobinxinia, SIS 
Methyl alcohol poisoning, 741 
testosterone, 075 

Meulengracbt's diet In littmatemesls, 40 
Microcephaly, 670 
Nid-brain lixmorrhsge, 302 
tumours, 318 
Migraine, 342 
Mikulicx't disease, 1 1 

causing xerostomia, 14 
MDk, accredited, 135 
eertincsi, IS3 
diseases carried by, 750 
pasteurised, 153 
tuberculin tested, 155 
Milk spot in acute flbrioous pericarditis, 
204 

MOroy't disease, 274 
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Miner’s anteniia, 722 
MinlcoN^-ski’s disease, 495 
Mitral Incompetence, 211 
rcgwrgitation, 241 
stenosis, 243 

valve ring, dilatation of, 2 42 
Mceblus’ sign In exopMhalmic goitre, 051 
Moloney test in diphtheria, 539 
Mdnekeberg's sclerosis, 262 
Mongolism, CTC 
Mononucleosis, infectious, 587 
Monophobia, 350 

Moon's teeth in congenital syphilis, 567 
Morbitll, 524 
Morbus caduccQS, 330 
cicnilcas, 2S2 
maculosus of IVcrlhof, 518 
Morphine poisoning, acute, 749 
Morphinism, 749 
Morvan's disease, 415 
Motor neurone, diseases of, 394 

amyotrophic lateral sclerosis, 397 
ciironie bulbar paralysis, 894 
progressive bulbar paralysis, 394 
muscular atrophy, 303 
ophthalmoplegia, 804 
spinal atrophic paralysis, 304 
cstra-pjTamidal. lesions of, 280 
upper, lesions of, 280 
path from cerebral cortex to muscles, 
277 

tracts, extra>p}Tamidal, 270 
Mottled kidney, large, 4S3 
Mountain sickness, 720 
Mouth and nliarynx, 1 
Mouth^breathiog and gingivitis, 1, 0 
Movable kidney, 477 
Mailer’s muscle, relation of, to 
exophthalmic goitre, 050 
Multiple neuritis, 420 
sclerosis, primitfy.All 
Mumps, 07. 550 

Murphy-Minot liver treatment of 
pernicious nnicmm, 400 
Murphy's slspi m chronic cholecystitis, 07 
Muscles and faseix, 606 

motor path from cerebral cortex to, 
277 

reaction of degeneration in, 287 
segmental nerve supply of, SOS 
Muscular atro{i1iy, peroneal, 420 
progressive, 395 

spinal, progressive, of infanta, 421 
dystrophies, 590 
dystroj'liy, juvemle, 000 
psetidoliypertrophle, 509 
rheumatism, 696 

Muscnio-cutaneous nen e, 430. 438 
Musculo-spiral ners e, 43 4 
Musbroom poisoning, 757 
Mustard gas poisoning, 757 

aplastic arucniia In, 499 
Myalgia, 596 
Myasthenia gravis, C02 
Myasthenic reaction, 603 
Myatonia congenita, COl 
MyeUtU. 401 
acute, 401 
ebronic, 402 


MyeQBs— cvnii'iiued. • 
compression, 401, 403 
diffuse, acute, 402 
lumbar, 402 
transverse, acute, 387 
cervical, losr, 401 
thoraeic, 40l 

Mycloencephalitis in mumps, 551 
Myelomalacia, 401 
Myelomatosis, multiple, CQ8 
Myelosis, 504 

Myocardial degeneration, premature 
systoles in, 215 
pulsus altemans in, 221 
b^cardillf, simple, acute. 222 
iuppurathe. acute, 222 
Myocardium. 222 
atrophy of, 222 
cloudystrelling of, 222 
cysts of, 222 

degenerations of, amyloid, hyaline and 
calcareous, 222 
vascular, 222 
dllntatum of. 222 
fatly degeneration of, 222 
fatty infiltration of, 222 
fibrosis of, 222 
granutomatn of. 222 
hypertrophy of, 222 
Inllammationa of, 222 
pathological nfledions of, 222 
rupture of, 222 
tumours o^ 222 
Myoclonic epilepsy, 332 
Myoglohintuia, 4-44 
Myopathies, 599 

Myopathy, disto), Con-ers and Spiller 
type, differentiation from peroneal 
muscular atrophy, 421 
Myoplegia, intermiitent, 004 
Myositis fibrosa, primary, 508 
non-suppurntive, 507 
ossificans, progrtasivc, 508 
suppurative, primary, 507 
Myotonia atrophica, 602 
congenita, COl 
Myotonic reaction, 602 
, blysophobla, 350 
I MyxcEdcDia, OSO 


Nails, parrot's beak or puffin’s bill, in 
pulmonary tuberculosis, 163 
Narcolepsy, differentiation from epilepsy. 

Nasal crises, 389 

Nasse’tlaw, 521 

Necrotising nephrosis, 4St 

Negri bodies in brain in hydrophobia, 

Nelson bed, use of, in postural drainage, 

Nclmn’t inhaler, use of. In acute catarrhal 
bronchitis, 124 
Nematodes, 718 

Nco-hydrtol in prolapsed Intervertebral 
disc, 428. Sec Liplodol 
Ncoitam In kala.aaar, 700 
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Kephritis, 440 ■ , 

chrome, mixed types of, 403 
classiGcQtion of, 447 
focal, 400 

in subacute infective endocardibs, 
239 

hieinorrhagtc, acute, m memngo- 
coccal meningitis, 294 
interstitial, acute, 450 
, chrome, 460 
ischsnuc, pnmary, 4C0 
nephrotic, 454 
parenchymatous, acute, 417 
chrome, diffcrentuition from 
subacute nephnbs, 433 
subacute, 453 
non oedemataos type, 430 
cedematous type, 434 
toxsemic, 451 

Nephroliams in etiology of unemu, 401 
Nephroptosis, 477 
Nephrosclerosis, 400 
Nephrosis, 416 
acute, 451 
amyloid, 459 
chrome, 457 
hsraogloblnunc, 451 
lannil, 431 
lipoid, 457 
Qccrotistng, 431 
Kephzotic*aephritis, 434 
Nerve <rnd Nerves, 
anterior crumt, 43G 
tibia1,43S 
Arnold’s, 882 
audito^, 375 
Circumflex, 433 
eramal, 356 
eighth, 375 
eleventh, 834 
external cutaneous, 437 
plantar, 438 
ponhteal,43S 
facial, STl 
fifth, S07 
fourth, 361 

glosso-pharyngeul, 3S0 
great sciatic, 438 
hypoglossal, 333 
internal plantar, 43S 
popliteal, 438 
Jacouson’s, 331 
long thoracic, 433 
median, 433 

museulo-cutaneous, 430, 433 
musculo-spiral, 434 
ninth, 3S0 
obturator, 437 
oculo-roolor, 261 
of Hell, 433 
olfactory, 356 
optic, 037 
peroneal, 433 
phrenic, 431 
pneuraogaalnc, SS 2 
posterior interosseous, 434 
thoracic, 433 
nMlial.431 

reaction of degeneration In, 237 


Nerve and Nerves — continued 
recurrent larjTigeal, lesions of, 121 
seventh, 371 
sixth, 361 
spinal, 280, 422 
accessory, 334 

supenor laryngeal, lesions of, 121 

tenth, 882 

third, 361 

tibial, 438 

tngemmat, 307 

tumours of, 431 

tnelfth, 385 

ulnar, 435 

vagus, 382 

vcstibulai, 877 

Nervous system, anatomy and physiology 


brachial plexus and its branches, 
432 

central path, 281 
cer«bello>nibral tract, 270 
cerv ical plexus and its branches, 431 
disease of, case sheet for, 283> 
of motor neurones. S')! 
extra pjTamjdal motor neurone 
lesions. 280 

extra pj'rarmdal motor tracts, 270 
lumbo-sacml plexus autl its 
branches, 437 

motor path from cerebral cortex to 
muscles, 277 
rubro spinal tract, 230 
sensory path from penphery to 
bnuD, 280 

small celled neo-stnate system, 280 
stnato rubral tract, 280 
syphilis of, 330 
tecto^pin^ tract, 279 
upper motor neurone lesions, 280 
xestibulo-spinal tract 270 
Neural muscular atroph}, progressise, 
420 

Neuralgia, brachial, 422 
cers icoHiccipita], 422 
crural, 422 
glossopharyngeal, 330 
lotercostal, 422 
of spinal nerves, 422 
plantar, 422 
post herpetic, 423 
saatic, 422 
tngeminal, 370 
Neurasthenia, 340 
Neuritis 424.427 
axial, 350 
brachial, 425 

hypertrophic, progressive, 421 
faierstitixl,425 
median, 4U 
multiple, 429 
optic, 358 
pcnpheml 429 
intentitui, 359 
retro>buIbar 353 
unilateral, 412 
ulnar, 425 • 

Neuro^culatory asthenia, 212 
Neurododtls, 427 
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Neuro-m)'ocardluni. disorders of rate 
and rhythm, 211 

KeuTO^retinopathy, hj-pcrtensive, lo 
malignant renal artenolusclerosis, 4111 
Keuroses, pharyngeal, 13 
suggestion, 3-10 
Neutropenia, malignant, 503 
New-born, hemorrhagic disease of, 522 
jaundice in, 80 

Nicotinic acid in pellagra, 620 
tablets in chronic glossitis, 0 
in Vincent’s angina, 0 
Niemann-Pick disease, 512 

diagnosis from Von Giercke’a 
disease, 03 

Night sweats in pulmonary tuberculosis, 
153, 158 

Nitrous fumes poisoning, 75t> 

Nodular goitre, &17 
Noma, 4 

Nonne-Apelt test in general paralj-sis of 
insane, 303 
in tabes, .*100 

in tubereulous meningitis, 200 
Non-cedematous type of subacute 
nephritis, 430 
Non-tropical sprue, CO 
Notifiable diseases, 521 
Novocain and adrenaline injection in 
lumbago, 500 
Novuritin ascites, 111 
in congestive heart failure, 228 
in nephritis, 4.'SS 
Kneleoproteln metabolism, 030 
Nucieui, Beehterew’s, 370 
caudate, 277 
cuneate, 261 
Deiter's, 376 
graellc, 281 
renliculnr. 277 
pulposus, herniation of, 428 
Nystagmus, 378 
calorie test in, 378 
fixation, in cerebellar syndrome, 354 
rotation test In, 378 


Obesity, 642 
Obturaten nerve, 437 
Occult blood test, in ankylostomiasis. 723 
in ansmia, 4B1 
in rarclDoma of stomach, 41 
in chronic gastritis, 24 
in duodenal ulcer, 44 
In gastric ulcer, 33 
in intestinal new growths, 57 
Ochronosis, 6-14 
Ocutogyvle crises, 32 4 
Omlo-motor muscles, 302 
nerves, onatomy of, 301 
infronuclear lesions, SCO 
lesions of, 354 
nuclear lesions, 303 
supranuclear lesions, 364 
(Edema, angio-ncurotic, 274 
nnthrax, 500 
cerebml,464 
in crush syndrome, 431 
Intestinal, 50 


(Edema — confiniird. 
famine or war, 626 
fitild, subcutaneous, in acute diffuse 
glomerulo-ncphritis, 448 
in chronic diffuse glomerulo- 
nephritis. 453 
Id lipoid nephrosis, 436 
of larynx. 7, 0,11,118 
of lungs, 173,174 
renal, pathology of, 457 
(Edematous type of subacute nephritis, 
454 

(Esophageal hiatus liernia, 200 
(Esophagismus, 17 
hiatal, 18 

(Esophagitis, acute, 15 
chrome, 10 

phlegmonous, 10 * 

(Esophagoscopy in carcinoma of 
ccsophagus, 10 
in cardiospasm, IS 
in (Tsophagitis, 16 
in simple tumours of ersophagus, 20 
in syphilis of (esophagus, 20 
in ulceration of cesopliagus, 21 
in varices of n-sophagus, 21 
(Esophagus, 15 

atresia of, congenital, 17 
carcinoma of, 10 
congenital short, 200 
dilatation of, 22 
diverticula of. pulsion, 20 
traction, 20 
leukoplakia of. 20 
obstruction of, 10 
polypi of, 20 
rupture of, 16, 21 
sarcoma o^ 20 

spasm of. Plummer- Vinson syndrome, 
17 

primary, 17 
reflex, 17 

slenosb of, congenital, 17 
syphilis of, SO 
tumours of, simple, 20 
ulcers of, malignant, 21 
peptic, 21 
simple, 21 
syphilitic, 2! 
traumatic, 21 
tuberculous, 21 
varices of, 21 
(Estradiol. 007, 075 
Oil as(dration pneumonia, 145 
Oleothorax in tuberculosis, 150 
Olfactory nerve, 330 
lesions of, 350 
OligurU, 4t0, 430. 452 
Onchocerca volvulus, 720 
Opaijue enema in chronic intussusception, 

in gastric-colic fistula, 40 
in colitis, 52 

in cysts of the pancreas, 71 
in diverticulitis, 47 
in Ifitschsprung’s disease, 58 
In intestinal new growths, 67 
in ulrerntive colitis, 53 
in visceroptosis, CO 
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Opaque — coR/<nue<f 
meal ia acute (esophagitis, 10 
in nnsmta, 4S4 
in appendicitis, 50 
in carcinoma of (esophagus, 19 
In carcinoma of stomach, 41 
in cardiospasm, l8 
in chronic gastntis, 24 
in congenital hs-pcrtrophic stenosis, 
31 

in dillme plastic or probteratuc 
pcntomtis, 103 

in diserticula of (esophagus, 2t 
m diverticulitis, 47 
in duodenal ulcer, 44 
in dyschezia, C2 
m gastno ulcer, 35 
in hernia of diaphragm, 201 
in gastric hypersecretion, 20 
m gastnc hyposecrction, 20 
in jejunal ulcer, 40 
in Don-obstructise dilatation of the 
stomach, 29 I 

in ohstructixe dilatation of the 
stomach, 30 
m pancreatic (Jj'sts. 71 
m pancreatic tumour, 71 
in splenic anxmia, Sll 
m visceroptosis, 05, C9 
Ophtbaitnie zoster, 423 
Opbtlulffloplegia. exophthalmic 651 
progre^ise, 391 
OplstbetoBUS, 584 
Opluo addiction, 749 
Oppenheiin'l disease, 601 
O^Ier-Boas bacilli in caranoma of 
stomach, 41 

in obstructn e dilatation of stomach, 
30 

Optic agnosia, 300 

atrophy in amaurotic fanuly idiocy, 
320 

primary, 359 
secondary, 359 
chiasma, lesions of, 300 
nerve, anatomy of, 337 
lesions of, 353 
neuntis, 353 

radiations, lesions of, 300 
thalamus 233 
tract, leswiaa of, 36Q 
Oriental sore, 709 
Ortbodlagram of heart, 202 
Orthostatic albuminuria, 441 
Oiler’s disease, 514 

nodes in subacute infective 
endocarditis, 238 
Osteitis deformans, 6(M 
fibrosa di-^seminata, COO 
focal, 006 
generalised, 005 
Osteoarthritis. 013 
Osteoaitbiopathy, hypertrophic, 009 
in tlanot s cirrhosis, 81 
Osteogenesis imperfecta, 003 
Osteomalacia, 007 
tetany ID, 000 
Osteopsatb}TOs!s. 003 
Osteosclerosis, diffuse, 003 


OUtie hydrocephalus, 298 
Otosclerosis, 377 
Ovaries, 675 

internal secretion of, 675 
OuJurla, 442 

Oxidase reaction in acute lymphatic 
anemia, 501 

in acute mjelold leuhamb, 501 
Oxycephaly, 009 

Iti congenital acholunc familial 
jaundice, 400 
Oxytocin, 008 
Oxyuriasis, 710 

Pachymeningitis, 233 ’ 

cersicalis hypertrophica, 887 
Paget's disease of bone, 004 
Pain ** rest,” m erytliromelalgia. 272 
in thrombo-angutis obliterans, 209 
root, 403 

Pamaqmna in malana, 682 
Pancoatt tumour of bronchus, 137 
Pancreas, 67 
(^aieull of, 72 
carcinoma of, 70 
cyst adenoma of, 71 
cysts of, hydatid, 71 
proliferative, 71 
retention, 71 
psendocystof,?! 
tumours of, 70 
Panaeatie colic, 72 
infantilism, 59 070 
Pancreatitis, acute, 07 
catarrhal, chronic, C9 
chronic, 44, 69 
gangrenous, 67 
hsmorrhagic, 67 
interstitial, chronic, 09 
Loesn s midnatic test in, 67^ 08, OD 
subacute, OS 
suppurative, 07 

unnary diastatic index in, 07, 03, 09 
PanmyelosU, 502 
Papataci fever, 706 
PapUbtls, 858 
PapDJceilema, 358 
in intracranial tumours, 311 
Paracousis inlluii, 377 
PariFslbesla, pharyngeal IS 
Paraffin, liquid, disadvantages of use of, 
49 

Pazagonomiasis, 133 713 
Paralysis agitans, 339 
Aran Duebenne, 733 
aseeading, a<nite, 410 
atrophic, spinal, 304 
bulbar, chronic, 304 
progressive, 394 
spastic, 395 

complicating diphtbena 539 
riiaphmgmntie, 200 

Erb s sjThihlic, 387 
fanal bilateral, 375 
general, of insane, 392 
infantile, 400 

labio-glosso- pharyngeal, 304 
Landry’s, 410 
latyngeal, 120 
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Poisoning — continued. 
by fish, 757 
by food, 75S 
by Ras, 22 
by hyoscine. 753 
by lead, 737 
by*iDeat, 753 
by mercury, 733 
by methyl alcohol, tii 
by inorpliine, 749 
by mushrooms, 7S7 
by opium, 749 
by potatoes, 7S7 
by rye, 757 
by strjclinine, 751 
by war gases, 757 
ptomHine, 753 
Poisons, Uic, 731 

Pokerback m rheumatoid spondylitis. 014 
PoUaccine, composition and use of, 114 
Pollinosis, 113 

Polyaiteiltts nodosa, acute, 2C0 
Polyarthritis, ]nfecti\ e, 009 
Polycystic disease of kidneys, 480 
Polycylhrcmla hypertoniea of GaubOek, 
3G0, 514 
rubra, 514 
vera, 514 

Polioencephalitis. 320, 400 
Poliomyelitis, acute, 40Q 
abortisc type, 408 
braln-steni tyi'C. 408 
rcRlicItar type, 408 
cerebral type, 108 
meningeal type, 408 
mixed types. 408 
ncuriiic type, 408 
spreading type, 408 
Polymorphonuclear Uucoeytosis, 481 
PolymyOiltU luemorthaglcfl, 508 
Polyocorltis, 129 
endemlco, 023 
toxic, acute, 410 
PolyoRhomcnltls, 108 
Polypi of Intestioes, 57 
Polyposis of colon, 53 
Polyserositis, 108 
in adherent perirardiuni, 209 
Polyuria, 440 
Pontine hrmorrliHge, 303 
Pontocerebellar angle tumours, 353 
Pool’s fiicn in tetany, OOi 
Popliteal nerve, external, 438 
liiternnl, 438 
Porencephaly, SOS. 328 
Pork tape worm-s, 711 
Porphyrinuria, US 
Portal pytemiu, 577 
thrombosis. 70 
Post-coacusslonal state, SOO 
Post*crlcold enreilinma in crsopluigeal 
spasm, 17 

Postural albuminuria, 411 

deviation In lesions of sestihuliie 
nerve, 878 

drainage in abscess of lung, ISO 
In bronchiectasis, 130 
Potato poisoning, 757 
Poverty of movement,” 311 * 


Pregnancy and diabetes, 635 
Aschheim-Zondck test for, 007 
Iddney of, 453 
pernicious aniemia of, 4D1 
Pregnyl, DCS 
Premature systoles, 215 
Pressor substance in etiology of 
hypertension, 260 
Presystolic gallop, 225 
Prodromal period in infectious fevers, 521 
Professional cramp, 345 
Progoia, 664, G76 
Progesterone, 667, 675, 076 
Progynon B in thromboangiitis 
obliterans, 271 
Prokayvit. 010 

in bsrmoptyais, 178 
Prolan, 668 

in urine in migraine, 343 
Prostlgffiin in mjasthenia gravis, 603 
Protamine insulinate (insulin retard) in 
diabetes, 632 

zinc Insulin in diabetes, 632 
Protein, basal requirements of, in 
treatment of malignant renal 
arteriolosclerosis, 462 
diet, hjgh, in chronic nephrosis, 450 
low, in malignant renal 
arteriolosclerosis, 462 
moderate, in subacute nephritis, 455 
shock, in abortus fever, SCI 
in disseminated sclerosis, 413 
in elephantiasis, 726 
in rheumatoid arthritis, 612 
Proteinuria, 441 

Proteose body in urine in asthma, 182 
Proteosuria, 412 
ProtO'dlaitoUc gallop, 225 
ProlOMluodenltU, 45 
Pseudo-angina. 231 
Pseudo-bulbar paralysis, 305 
Fseudobile canaliculi in Hanot's cirrhosis, 
01 

Pscodochylolhorax, 103 
Pseudo-drrbosls, 210 
Fteudocysl of pancreas, 71 
Fseudo-ephedrlne in asthma, 131 
Pseudo-hypertrophic muscular 
d>-stn>|)tiy, 500 
Fseudoparesis, nloohollc, 745 
Pscudo-psychopalhia, luxenile, In 
encephalitis Icthargica, 324 
Pseudo-sderoses of Weslphal-StrOmpclI, 

Fsll^s, G02 
FsilUCOSlt, 502 
Psycbastbenla, 3-10 
Psychic equii-alent in epilepsy, 330 
Psychical tics, 345 
Ptomaine poisoning, 753 
PtyallSTs, 13 
Ptyalortbaa, 18 
PuSo’s bill nails in pulmonary 
tuberculosis, 152 
Pulmonary amceblasis, 687, €88 
anthrax, 501 
arterio«clenM.ls, 264 
sutery, dilatation of. 200 
aUieroma, 265 
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Pulmonaiy—Mn/inwed 
regurgitation, 251 
stenosis, 251 
congenital, 252 

Pulse, anacrotic t>T)e of, in aortic 
stenosis, 249 
collapsing, 247 
Corrigan’s, 217 
mitral, 216 
radial, 256 
water hammer, 247 
Pulsus alternaas, 221 

in hypertensive heart disease, 223 
bigemmus, 2l5, 221 
irregiilans perjictuus, 216 
paradoxus, 221 
in adherent pericardium, 210 
in pericarditis, 200 
“Punch-drunk," SOI 
Pupil, myotonic, 301 
Pupils, condition of, id general pafob’*” 
of insane, 302 
Purin-free diet in gout, 641 
PurkInJI’i fibres, lesions of, 221 
Purpura, 610 
allergic, 520 
anaphylactoid, 317, 520 
fulminans, 5S0 
tucmorrhagica, 517, 618 
hereditary, 519 
Henoch's, 530 
idiopathic, 617 
pnmar>, 617 
rheumntica, 520 
SehOnlem's, 520 
secondary, 517, 521 
simplex, 518 
symptomatic, 517 
thrombocytolytic, 518 
thrombopenia, 518 
Pustule, malignant, 589 
Pyaemia, 570 
arterial, 75, S77 
portal, 75,577 
venous, systemic, 570 
Pyelitis. 409 
acute, 470 
chrome, 471 

relapsing or quiescent, 471 
Pyelography, In lixmaturia, 443 
In UydiwephsosU, 475 
in movable kidney, 478 
In urinary calculus, 477 
Pyelonephritis, 472 
Pyknolepsy, 331 
Pylephlebitis adh'csiia, 70 
suppurative, 75 
Pylethrombosis, 76 
Pyloric gland organ, 487, 4SS 

obstruction in obstnietive dilatation 
of stomach, 30 « 

Pylorospasm in gastnc ulcer, 35, 38 
In hyperchlorhydna, 20 
in olelrurtive dilatation of stoiJi-ifh 
SO 

Pylorus, stenosis of, congenital 
hypertrophic, 31 
hypertrophic, in adults, 82 
Pyocephalus, 816 
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PjTigenlc or suppurative meningitis, 295 
Pyonephrosis, 473 
Pyoperlcardium, 20S 
Pyopneumoperlcardlum, 209 
Pyopneumothorax, 103 
Pyorrhsa aheolaris, 2 
Pyothorax, 169 
Pyuria, 445 


Quaraaline period m Infectious fciers, 
524 

Quincke’s disease, 274 
Qulnldine in auricular fibrillation 217 
in auricular flutter, 210 
Qulnosiab fn syphilis 568 570 
Quinsy, 7 


Rabbit fever, 710 
Rabies, 591 
Rachitis tardn 620 
Radial nerve, 434 
Radlcublis, 424, 427 
Radiculo-gangllonic sj ndrome 421 
Radium, in carcinoma of ccsophagus, 19 
of stomach, 42 

in chronic lymphatic leukemia, 508 
m chrome myeloid leukemia S05 
in Hodgkin's disease 509 
in leprosy, 701 
m tumours of larynx, 1 ) S 
Rammstedt’s operation for pyloric 
stenosis, 82 

Ramsay Hunt syndrome. 878 
Rat-bite fever 707 
Rathke's pouch of stomatodxum, 6C8 
Raynaud’s disease, 272 
Reaction of degeneration, 287 
Read's formula for basal metabolic rate, 
051 

Rebound phenomenon in cerebellar- 
syndrome, 854 
Rectal crises, 880 
Red cells, fragility of, 483 
See also Erythrocytes 
granular kidney, 4C0 
kidney, large, 453 

strawberry tongue in scarlet fev er, 632 
Redoxon in adult emhae disease, 61 
Regurgitant vomiting In intestinal 
obstruction, 50 

Regurgitation, aortic, types of, 240 
mitral, 241 
pulmonary, 251 
tricuspid, 240 
Reicbmann’s disease, 26 
Relapsing fever, 701 
Relative incompetence, 242 
Renal artcnolosclcrosls, benign, 460 
malignant, 401 
arteriosclerosis, senile, 403 
astluna in chronic uraemia, 407 
in malignant renal arlenoloscleitwis, 
402 

enses, 389 
cysts, 480 
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'Renal— conlintud. 
dvrarnsm, 456, 07C 
epLstaxis,414 
function, tests of, 445 

blood-urea clearance test, 446 
examination of blood, 415 
of urine, 445 

excreting power of kidney, 446 
injection of dyes and tlieir 
excretion, 446 
glycosuria, C20 
cur\-e, 628, 029 
inraDtUisin,456, 676 
cedema, pathology of. 457 
threshold for bilirubin in bsreolytic 
jaundice, 80 

tract, bacterial infections of, 403 
tumours, 476 

Renin, pressor substance, in etiology of 
hypertension, 206 

Respiration, artlGciol, with Drinker 
respirator, 410, 542 
Respiratory system, 113 
tract, upper, 118 

Rett, absolute. In tuberculosLi, 155 
In acute endocarditis, 210 
pain in erylhromelalgia, 272 
in Uiromfao-angutis obliterans, 209 
Retention cysts of kidneys, 480 
of paDCrea.1, 71 
of thyroid, 658 
Reticulocytes, 482 
in pernicious anicmia, 489 
Retleulo<endotheltal cells, 482 
Retinal arteriea, eilver-irlce appearances 
of. In matigmuit renal arterlolo- 
sclerosis, 461 

arteriosclerosis in hypertensiTe heart 
disease, 223 

vessels, arteriosclerotic cliangcs In, 
263 

RetiolUs, atbuminuric, tn malignant 
renal arterlolosclerosis, 401 
in auliacute nephritis, 454 
Rctio-bulbar neuritis, 838 
Rctropnlslon in paralysis agitons, 8tO 
Retrosternal goitre, 648 
Rhagadcs in congenital syphilis, 607 
Rheumatic chorea, 83 4 
fever, 677 

nodules in acute simple endocarditis, 
240 

in rheumntle fever, 578 
RbeuatatUa, oewfe, 577 
cerebral, 679 
muscular, 690 
Rheumatoid arthritis, C09 
spondylitis, 014 
Rhinitis ticca, 12 
Rblnorrhcea, paroxysmal, 114 
Rlbofiavln, 018 
in angular stomatitis, 9 
Rice«water ” stools in cliolero, COO 
Rich's elosslOcation of jaundice, 83 
tables showing causes of types of 
jaundice, 85 
Rickets, OiO 
In infantile scurvy, 022 
renal, 450 


Rledel'i disease, 057 
lobe of liver, 73 

differentiation from palpable 
kidney, 478 
Rlgg’a disease, 2 
Rlnne’a test, 877 

Ripe raspberry tongue in scarlet fever, 
532 

RIsus sardonicus, 584 . 

Roeslei’t sign, 254 
Rdteln. 628 

Rogers’ hypertonic saline in choleric 691 
Roiaadlc fissure, 277, 282 
Romberg’s sign in tabes, 890 
Rosenbaclx test in luemoglobinuria, 444 
Rotation test in nystagmus, 878 
Rotch's sign in pericarditis, 206 
Rothera’t test in diabetes mellitus, 028 
Round-worm disease, 718 
Rubella, 528 
Rubeola, 525 
Rubro-'spinal tract, 260 
Rupture of myocardium, 222 
*• Rush " inoculation in liay fever, 114 
Russell’s viper venom In Iwmatemesis, 
39 

Russian tapeworm, 718 
RulblQ Castle diet in obesity, 643 
Rye poisoning, 757 

Ryle’s stomach tube, use of, In acute 
dilatation, 29 

post-operative, in intestinal 
obstruction, 67 


S curve of Ellis, 187 
Sabre tibia In congenital ayiihiils, 607 
SL Anthony's Are, 664 
St. Vitus’ dance, 334 
Sidine injections in acute dilatation of 
stomach, 29 
gastritis, 23 
pancreatitis, 68 
yellow atrophy of liver, 80 
jn blackwater fever, 684 
in bronchopneumonia, 147 
In Craves' disease, 658 
in intestinal obstruction, 67 
Salivary glands, 18 
calculi of, 15 
tumours of, mixed, 15 
Salivation, excessive, 18 
Satyegaa ta ssciCet, 1 22 
in chronic nephrosis, 460 
in cirrhosis of liver, 80 
in heart failure, 228 
in Meniere’s disease, 880 
in nephritis, 455 
In obesity, 044 
in renal tsdema, 455 
in vertigo, 380 
Sand-fly fever, 70S 
Sanger-Brown’s ataxia, 852. 420 
Sanocxysln in tuberculosis, 157 
herpetic reaction, 4 
reactions to, 157 

Saxcoldostf diagnosis from tuberculosis, 
163 
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Sarcoma, extradural, 405 * 
of brain, 810 
of bronchus, 185 
of gall bladder, OS 
of intestines, 57 
of kidney, 470 
of liier, 01 
of lung, 163 
of mediastinum, 109 
of cesopltagus, 20 
of pancreas, 70 
of pericardium, 211 
of peritoneum, 110 
of pleura, 100 
of stomach, 42 
of thyroid. 058 
of tonsil, 8 
Saturnism, 787 
Sauerbrueh operation, 167 
Scabbard trachea in nodular goitre, 648 
Scalenus anticus syndrome, 284 
Scapula, snnging of the, 885, 433 
Scarlatina, 530 
Scarlet fever, SSO 

complications of. treatment of. 536 
prophylactic." 534 
return cases of, 53 1 
septic and toxic cases, 535 
Schalbe*ZIebea. torsion spasms of, 342 
Schick test in diphtheria, &80 
Schllder's disease, 827 
SchlstesomlasU, 715 
Eastern, 717 
intestinal, 717 
unnary, 715 

Schleslnger's sign in tetany, 60 t 
SchSslein’s purpura, 820 
Scbultl'Charlton test In scarlet feier, 533 
Scholtze’s sign In tetany, 661 
Sciatic nerve, great, 438 
neuralgia, 422 
Sciatica, 425 

Scissors gait in cerebral diplegia, 328 
u primary lateral sclerosis, 308 
Selavo’s serum in wool-sorter’s disease, 
591 

Sclerosis, disseminated, 411 
Erb’s spinal spastic, 80$ 
lateral amyotrophic, S97 
primary, 898 
Monckeberg's, 2S2 
multiple, pnma^, 411 
Sclerotlcs, blue. In osteitis Obross. 600 
Scotoma, central, in retro-bulbar neuntis, 
859 

Scurvy, adult, C23 
infantUe, C21 
rickets, 622 
Sea>s!ckness. 729 

Sedimentation of red cells in carcinoma 
of bone, 605 
in gout, 640 

in multiple myelomatosis, 603 
in oateoarttmtis, 613 
in Paget's disease, 60S 
in pernicious anaemia, 489 
in rheumatic fever, 679 
in rheumatoid artlmtis, 611, 612 
spondylitis, 014 


Sedimentation of red cells — continued, 
in tuberculosis, 152 
normal, 483 
Semb operation, 157 
Seminoma of lungs, 163 
Semon’s law, 120 

Sensory path from periphery to brain, 280 
Septic infective endocarditis, 237 
meningitis, 205 
Septlcsemla, 574 
meningococcal, chronic, 575 
Serogan, 668 
Seroperlcardium. 205 
Seroperltoneum, 110 
Serothorax, 186 
Serum, anti diphtlientic, 540 
anti-erysipelas, in erysipelas, 565 
nntispiiochstal, 699 
anti tetanic, 585 
antitoxic, in cholera, 602 
anti VI and anti O in typhoid, 558 
convalescent, m scute pohomyelitu, 
409 

in measles, 527 • 

in post-vaccinal encephalitis, 827 
m smallpox, 548 
in typhoid, 559 
in whooping cough, 553 
in yellow fever, experunentsi results, 
696, 697 

to contacts, in mumps, 651 
in typhus fever, 503 
JlafTkine’s, in plague, 695 
m botulism, 756 
in post'vaccinal encephalitis, 550 
polyx alent, in bacillary dysentery, 086 
prophylactic, in acute poliomyelitis, 

I 409 

I scarlet fever streptococcus antitoxin, 
534 

Sclavo’s, in anthrax, 591 
sickness in diphtheria, 541 
transfusion in crush syndrome, 452 
Yersin’s, in plague, 605 
Shingles, 423 
Sick headache, 842 
Sldrlsmla, 497 
Sickle'Cell anemia, 497 
Sideiosis, 165 

Sigmoidoscopy In ammbte dysentery, 687 
in chronic dysentery, 685 
in dyschezia, 62 
in intestinal growths, 57 
igisne de Danct In acute intussusception, 

54 

SlUco>slderosi$, 165 
Silicosis, 165 
acute, 108 

Silver ‘Wire appearance of retinal artenes 
m malignant renal arterioloselerosis, 
461 

Slmmond’t disease, 672 
‘'Singer’s nodule,” 117 
Singultus, 100 
Slno>auricular block, 219 
$<A node in smo-auncular block, 219 
nervous control of, 211 
Sinus arrhythnua. 213 
thrombosis, 307 
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Sinuses of VaUalvn, nneutj'sin of, 23S 
Sinusitis, sphenoidal, dl^erentiation from 
sinus thrombosis, 309 
Slppy diet, 30 

Skew deviation of the eyes, 353 
Skin “ frost ” in clironic uramia, 4B7 
temperature in thrombo-angiit» 
obliterans, 270 

Skodiac resonance in picurisy uilh 
effusion, 187 
Sleep hormone, 721, 725 
Sleep in\ ersion in encephalitis leUiatgien, 
323 

S!ceplngsickness,T02 
Small-cclled nco-stnatc system, 230 
Small'pox, S41 

Smokes, screening, poisoning from, 750 
Soldier's liesrt, 212 

Solganol B oleosum in rheumatoid 
arthritis. 012 
Sore throat, 11 

Souttai’s tube, use of in carcinoma of 
(Fsophngus, 10 
Spasmodic angina, 233, 333 
Spasmophilia, 110. 050 
Spastic bulbar paralysis, 305 
Speech, plateau type, in epilepsy, 330 
Sphenolaal sinusitis, differentiation from 
siniia thrombosis, 300 
Spherocytes, 400 

Sphincters, pelvhrectal and anal, 
ncliatasiaof, 58 

Spina] accessory nerse, anatomy of, 38 s 
Ichions of, 384 
Atrophic piinlysU, 801 
cord, disenses of. 308 
subacute combined degeneration of. 
410 

lumoiin of, 40 i 

niiiscular atrophy, progm.slve, 305 
progreasite, of infants, 43( 
nerves, 280, 422 
neuralgia of, 422 
syphilis, 387 

Splno-certbellar ataxia, SIO 
tract, anterior, 282 
fiostenor, 282 
Spirochstal jaundice, COS 
SplrochatosU Icicro'h'rmorrhagicn, 098 
Splromcier, nse of, 113, 102 
Splanchniccctomy, hilaternl, in 
hypertension, 203 
Spianehnomlctia, 072 
Splanchnoptosis, O-S 
Spleen, enlargement of, 513 

“ hardbake " in Iloilgkin'a disease, 508 
movable, 514 
puncture, in knla-arar, TOO 
rupture of, 513 

Splenectomy, in acquired nchoTuric 
jaundice, 497 
in aplastic ansmta, 50n 
in congenital aciioluric familial 
jaundice, 400 
in Gaiichcr'a disease, 512 
In purpura luemorrhagica, 510 
contra-indications, 520 
in splenic anemia, SII 
Splenic anemia, 510 


Splenomegaly, hsraoiytic, 405 
with eoslnopkilia, 485 
Spondylltfs ankyfopoietica, 814 
atrophic, 614 
hyrpertrophic, 615 
oealeoarthntic, 615 
rheumatoid, 614 
Spondylose rhizomdiique, 614 
Sporadic goitre, 647 
Spotted fever, 201, 561 
Spriggs' diet, 48 
Sprue, 692 

non-tfopical, CO 
“ Sprulac,” C93 
Sputum, anchovy sauce, 688 
asbestosis bodies in, 160 
in acute benign tuberculosis, 163 
in acute catarrhal bronchitis, 124 
in acute suppurative bronchitis, 125 
in bronchiectasis, 128 
in chronic catarrhal bronchitis, 127 
in emphysema, 162 
in influenza, 582 
in tubmulosis, 153 
mummuUr, in tuberculosis, 153 
‘•prune juice," 137 
•• red currant Jelly,” 187 
“ rusty,” HO 

” Staggert,” the, in caisson disease, 728 
Status angtnosus, 233 
asthmaticus, 102 
epilepticus, 381 
hypontostieus, C74 
l^phaticus, 674 
Steatopygy, 644 
Steatorrhea idiopathic, 60 
in pancreatic disturbances, 67 
Steatosis, hypertrophic, 02 
Stcllwag's sign in exophthalmic goitre> 
051 

Stenosis, oortic, 248 

Corrigan’s button-hole, 213 
funncl-eimped, 213 
gastric, 30 
mitral, 243 
pulmonary, 251 
congenital, 252 
tncuspid, 250 

Sternal puncture in acute Inikiemia, 501 
i In clironic lymphatic leuksmia, 603 

j In chronic myeloid leukemia, 505 

I in Gaucher’s disease, 612 

I in kala-Bzar, 700 

in multiple myelomatosis, 008 
in Niemann-l’ick disease, 512 
I in pernicious anaemia, 489 

in purpura htemorrhagica, 510 
in aprue, GD3 
nonnal, 483 

trephine in aplastic anirmia, 499 
SUbophen In urinary schistosomiasis, 717 
SII9 neck, 500 
SUIbmslro], 675 
StUl's disease, 615 

Stokcs>Adams' attacks, differentiation 
from epilepsy, 832 

Stomach, 22 

Steaho Gastric, 
benign tumours of, 42 
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Stomach — conunwd 
carcinoma of, 40 
c>-sts of, 42 

dilatation of, dcute, 2T, 28 
chronic, non obstructive, 20 
obstructne, 30 

extract in pernicious anxmia, 40O 
foreign bodies in, 42 
inflammation of, 22 
Ste aiso Gastritis 
paralysis of, acute, 28 
sarcoma of, 42 
syphilis of, 43 
thoracic, 200 
tuberculosis of, 43 
ulcer of, 34 

washout in mercurj poisoning, 
precautions in, 738 
Stomatitis, angular, 0 
aphthous, S 
catarrhal (simple), 3 
epizootic, 4 
raogrenoua, 4 
ncrpetic, 4 
necrotic, 8 
parasitic, 3 
ulcerative, 3 
vesicular. 4 
Stools In cholera, 600 
Stovarsol in amcebtasis, 689 
in syphilis, S68, 570 
Strabismus, consergent, 863 
dhersent, 363 

" Strawberry gait bladder," 06 
Stzlato>rabral tract, 280 
StsIato«spiaal motor system, 270 
Strongyllasit, 722 

Stropbaothln, intravenous injection of, 
in auricular flutter, 210 
StrilmpcU-Naile disease 614 
Strychnine poisoning 751 
Stypven in tomatemesis, SO 
in hazmophllis, 522 

Subacute combined degeneration of 
spinal cord, 416 
leuksmia, SOI 

Subarachnoid hamorrhage, spontaneous 
301 

"spinal,” 890 

Subdlaphiagmatlc abscess, 103 
Subocefpitai decompression fn 
hydrocephalus, 319 
Subphrenic abscess. 103 

varieties of, left antenor 
intrapentoneal, 100 
left extrapentonoal, 107 
posterior intrapentoneal, IDs 
right antenor intra peritoneal, 105 
Tight extrapentoneal lOQ 
nght postenor intrapentoneal, 
IOC 

Substantia gelatlnosa Rolandi, 288, 3SS 
Subtension, 208 

Subthalamic l^y, lesion of. Causing 
chorea, 833 

Sugar tolerance curves, diabetic, 028 
lag curve, 620, 620 
normal, 628 

renal glycosunc curve, 628 


Sugar tolerance — eonUnutd 

test in acromegaly, 070 
in determination of Iher 
function, 73 

in haimochromatosis, 346 
m obesity, 342 
Suggestion neurosis, 346 
Sulphadiazlne in lobar pneumonia, 144 
SnJphsmogloblntemla, 515 
Sulphaguanldlne In bacillary dyHentciy, 

iR ulcerative colitis, 53 
Sulphanilamide in abortus fever, 561 
la acute lafectlie eadocsrdctis, 238 
in ncute pyeliUs 470 
m acute tonsillitis, 5 
in erysipelas, 505 
in infective endocarditis, 238 
in measles complications, 528 
m meningitis, meningococcal, 294 
septic, 203 
m pyaimii, 576 
in scptlcEcmia 575 
in small pox, S4S 
in streptococcal empyema, 191 
glossitis. 0 
pharyngitis, 11 
tonsillitis, 6 
in whooping cough, 554 
Solphapyridlne m aMrtiis fever 361 
tn abscess of lung, 180 
IQ actinomycosis, 587 
of liver, 04 
of lungs, 168 

in acute pohomvchtu, 410 
in gonorrhaa, 574 
m infective endocarditis, 238 
in intestinal anthrax, 591 
in lobar pneumonia, 142, 144 
in malignant pustule, S90 
in meningococcal meningitis, 204 
in plague, 695 

ID pneumococcal meningitis, 206 
^ntonitis, 104 
pharyngitis, 11 
tn pneumonia, 142, 144 
in pyelitis, 470 
in scarlet fev er, 535 
in septiciemia, 575 

in subacute infective endocarditis, 230 
in woof sorter's disease, SSI 

Sulphathlazole in gonorrheea 544 
in infective endocarditis 233 
tn lobar pneumonia, 142, 144 
in meningococcal meningitu, 294 
in plague, 605 
in pyelitis 471 
in septic meningitis, 295 
in septicaemia, 575 
in Still’s disease, 616 

Solphonamlde treatment, agranulocytosis 

m, 506 

Sulphur granules In pulmonary 
actinomycosis, 168 
In pus tn actinomycosis, 536 

Sunstroke, 730 

Superior longitudinal sinus thrombosis, 

890 

Snpertenslon, 265 
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Suppuration, peritonsillar. 7 
Suprarenal cortex tumours, 663 
glands, 663 

inaufildency of, chronic, CM 
medullary tumours, CM 
tumours of, 663 
Sydenham's chorea, 831 
Sympathectomy in herpes zoster, 424 
lumbar, in Uirschsprang's disease, 59 
in Raynaud’s disease, S73 
in thrombo-angiitis obliterans, 271 
oesophageal, in cardiospasm, 10 
Syncopal attacks, 220 
Syncope, local, in Raynaud’s disease. 278 
Syncortyl in Addison’s disease, 666 
Syphilis, 666 
acquired, 668 

cerebral, SSO | 

congenital, 82, 567 

innocens, 566 

nenlngo-VASCular, 886 

of bronchus, 134 

ofheart,210.222, 246 

of kidneys, 470 

of larynx, 117 

ofllTer, 03 

of lunes, 167 

of neaissUnal glands, IQS 
of nervous system, 386 
of nose, 118 
of (esophagus, 20 
ulceration in, 31 
of panereas. 60 
of pharynx, 18 
of pulmonary artery, 3M 
of stomach, 43 
of thyroid, 668 
of tongue, 10 
of tonsils, 7 
of trachea, 122 
parenchymatous, 8SC, 368 
spinal, 387 
Syphilitic mop, 607 
pemphigus, 667 
SynngobulMa, 416 
SyrlngocnccphalomycUa, 413 
SyringomycUa, 418 
Systolic clicks In pneumothorax, 19^ 
murmur at apex of heart, conditions 
causing, 242 

due to dilatation of mitral V*lve 
ring, 243 
exocardial, 213 
febrile, 242 
hsmle, 242 
intracardlac, 213 
organic, 242 
physiological, 242 


Tabardnio, 662 
Tabes dorsalis, 888 
mesenteriea, 103, 112 
Tabo-parcsU, 698 
TacbycardU, nodal, 2i4 
paroxysmal, simple, 21B 
varieties of, 213 
simple, 211 
ventricular, 214 


Tsnla echinococcus, 77, 714 
mediocanellata, 712 
nana,715 
saginata, 712 
solium, 711 
Tapeworms, 711 
armed, 711 
beef. 712 
dwarf, 715 
fat. 712 
pork, 711 
Russian, 713 
solitary, 711 
unarmed, 712 

Tapir mouth In faclo-scapulo*'humeral 
dystrophy, 600 

Taste, testing of, in lesions of seventh 
nerve, 874 

Tay^achs disease, 829 
Tectospinal tract, 279 
Teeth, abscesses of, 2 
conditions of, in congenital syphilis, 
867 

Telangiectases, congenital, 116, 519 
Tcleradlogram of heart, 202 
Tennis elbow, 436 
Teratoma, of liver, 89 
I of lungs, 163 
I of peruoneum, 110 
I of thyroid, 658 
' Test. 

I meal, in eardnema of stomach, 41 
I in cardiospasm, 18 

in chronic gastritis, 24 
in congenital hypertropbio pylorlo 
stenosis, 81 
in duodenal ulcer, 44 
in gastric ulcer, 88 
in gastrb hypersecretion, 20 
in gastric hyposecretion, 26 
in non-obstructWa diiaiation of 
stomach, 29 

in obs1ructi% e dilatation of stomach, 
80 

in pancreatic tumours, 71 
in pellagra, 625 
In pernicious ansmia, 480 
In simple achlorhydric aiuemia, 402 
in sprue, 003 

In subacute combined degeneration 
of spinal cord, 417 
In visceroptosis, 66 
Testes, 675 

Internal secretion of, 675 
Testosterone, 667, 675 
Testovfron in thromboangiitis 
obliterans, 271 
Tests, adhesion, 702 

agglutination, in bacillary 
dysentc^, 685 
in paratyphoid fevers, 569 
in scarlet fever, 633 
In typhoid fever (Widal reaction}, 

in typhus fever, 562 
tn uadulant feser, 660 
Ascliheim-Zondek, 0G7 
BArdoy's pointing, 870 
Benedict's, in diabetes mcllitus, 628 
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Tcfti : — conUnutd 

blood sugar. In bxmocbromatosU, 
blood urea clearanee, 446 
caloric, 878 

Caaonl iotradenrud, in b}rdaUd of 
liver, 77 

is h}*datld of lung^, 182 
in h}iiaUd disease, 714 
complement fixation, in psittanHis. 
693 

in schistosomiasis, 716, 727 
in tuberculosis, 153 
Cushing's thermic, 672 
Cutler sodium chloride deprivation. 
665 

diastase, 67, 68, 60 
diazo, in measles, 526 
in tj’plioid fever, 635 
in tj'phus fever, 562 
Dich,lnscarletfever,531, 533,531 i 
dpe, in hydrocephalus, 818 i 

Fehlmg's, in diabetes mellitut, 623 
Cerharat's feme chlonde, in diabetes 
mellitus, 62S 

Gordon's biological, in Ilodgkm'a 
disease, 609 
hepatic efUciency, 72 
Hcsa'a capillary resistance, 510 
iatradennal, in whooping cough, 553 
Jsxisch Ileriheuner, in syphiLn, 572 
Lange, In tabes. 890 
In general paralyiu, 893 
in meaingitls, 290 
Loewi’s eye, 67. G8, 69 
meliteae, in undulant fever, 560 
31oloney, In dipLUierla, 589 
Xonne*Apclt, in tabes 890 
in general paralysis, 393 
of taste, 874 

Paul and Biumeirs, in glandular 
fever, 588 

pressore, in hydrocepbalus, SIS 
renal function, 415 
Rlnne's, 877 

Kosenbach's, in hxffloglobinuna. 414 
rotation 878 

Rothera’s, in diabetes mellilns, 628 
Schick, in diphtheria, 539 
Schultz Chariton. In scarlet fever, 533 
akm temperature. 270 
sugar tolerance, TZ 

In acromegaly, 670 
tubercnlm, 1S2 
tuning fork, 377 
urea concentration, 410 
water elimination, 446 
Weber’aSrr 

ell Felix, in typhus fever, 562 
Widal, in typhoid, 556 
See aln under nemet of tests 
Tetanos, 583 
Immunlsstioo, 584 
neonatonim, 584 
toxoid, 584 

with vaccine in typhind 

prophylaxis, 557 
Tetany, 659 

complicating obstructive dilatation of 
stomach, 80 


Tetany — confinued 
hyperpnccic, 660 
hyperventilation, CCO, 601 
latent, 661 

parathyroidectomy causing, 600 
Thalamic luEmorrhage, 803 
organ, essential, 283 
syndrome, 813 
Thalassaemia, 408 
Thomsen's disease, 601 
Thorade nerve, long, 483 
stomach, 200 

Thoracoplasty in empyema, 191 
in tuberculosis, 157 
Thoracoscope, use of. 156 
Thoracotomy in bronchial carcinoma, 
188 

Threadwom disease, 719 
Thiee«day fever, 706 
Throat, relaxed, 11 
sore. 11 

Thromho-acgUtls obbterans, 269 
Thiomhocytbsemla, hemorrhagic, 523 
Thrombocytosis, 4S5 
Thrombop^a, essential, 518 
Thrombo-phleblUs, cerebral, 801 
nugrans, 271 

Thiombotli, cat emous emus, 803 
cerebellar, 855 
cerebral. 805 
coronary, 230 
in cbnnie leukemia, 505 
In tbrorobo>phlebiUs migrans, 272 
in tuberculosis, 155 
in typhoid feter, 657 
lateral sinus, 809 
mcscntenc, 112 
of oxiltaiT vein, 265 
of poslenor Inferior cerebellar artery. 
855 

of superficial veins, in thromboangiitis 
oblileraos, 2^0 
portal, 76 
pulmonary, 174 
retinal. In eortic stenosis, 249 
sinus, 807 

supenor longitudinal imus, 309 
TbromboUc phlebo-artentis, 269 
Tbnisb, 9 
Thymo-oesdn, 650 
Tbymos gland, 650 
tumonrs of, 651 
TbyTOld, 617 

caronoma of, 658 

crises in exophthalmic goitre, 652 

cysts of, 653 

degeneration cysts of, 658 
granulomata of, 658 
hydatid of, 658 
retention cysts of, 658 
syphilts of. 658 
tobercolosu of. 658 
tumours of, 653 

Thyroidectomy, hypertbyroidism 
following. 058 
la diabetes iosipidns, 674 
Thyroiditis, scute, 657 
Thyroloxlcoils, 640 
malignant, M9 
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ThjTotoxicosIs — continued. 
primary, C40 
secondary, 040, 634 
Th>T 0 X<ne, 047 
Tlblal nerve, 438 
anterior, 438 
Tic douloureux, 370 
Tick fever, 701 
Tics, 814 

co-orfinnted and convulsive, 345 
psychical, 843 
simple, 841 

Tlmme’s multiglandular syndrome, 074 
Tinnitus aurium, 377 
Tobacco angina, 232 
Todd’s paralysis, 301, 331 
Tomography ’m bronchiectasis, 120 
In pulmonary tuberculosis, 162 
value of, 113 

Tongue, appearances of. In scarlet fever, 
632 

black, 8 
brovrn, 8 
dry glared, 8 
ecaema of, 10 
epithelioma of, 10 
fissured, 8 
furred, 8 
geographical, 10 
granulomata of, 10 
gumma of, 10 
raspberry, 8, S33 
redQrm, 8 

red strawberry. 8, 532 
scrotal, 8 
slatf'blue, 8 
smooth glased, 8 
soft daboy, 6 
sore, 6, 488, 692 
syphilis of, ulceration in, 10 
tuberculosis of, ulceration in, 10 
tumours of. malignant, 10 
simple, 10 

ulcers of, dyspeptic. 10 
granulomatous, 10 
malignant, 10 
simple, ^0 

white strawberry, 8, 332 
Tonsil, epithelioma of, 8 
Ungual, 7 

lymphosarcoma of, 8 
round-celled sarcoma of, 8 
sarcoma of, 8 
snail-track ulceration of, 8 
syphilis of, 7 
tuberculosis of, 7 
tumours of, malignant, 8 
Tonsillectomy in nephritis, 410, 450 
Tonsillitis. 4 

acute follicular, 4 
chronic, C 

Torsion spasms of Schaibc-Ziehen, 3-12 
Torticollis. 600 
Tortoise heart, 219 
Toxsemlc nephritLs, 451 
Toxic adenoma, 654 
arthritis, C16 

episodes in lead poisoning, 738 
goitre, 019 


Tcnde — eonllnutd. 

tnaoifestations of sulphonamides, 144 
substance in ursmia, 401 
Toxicomania, 350 

Trachea, 122 , 

diverticula of, 123 
obstruction of, 122 
“pink,” of influenza, 122 
“scabbard,” 122 
TXactieiUs, 122 

Ttagtts sign in lesions of vagus nerve, 3S3 
Train ricLness, 720 
Trematodes, 715 

Tremors on cerclicllar syndrome, 335 
Trench fever, 501 
mouth, 2, 3 

nephritis, 447 , 

Ttlchlolasis, 721 
TrichurtasU. 720 
Triettspid regurgitation, 240 
stenosis, 250 

TMgeminai nerve, anatomy of, 867 
infranuclear lesions, SGO 
motor lesions of, 360 
nuclear lesions of, 300 
sensory lesions of, 300 
supranuclear lesions of, 8GS 
trophic lesions of, 371 
neuralgia, 870 
Trismus, 584 

TropbO'dermatontuTosls, 338 
Trophadema, hereditary, 271 
Ttopical diseases, C77 
tore, 700 

Trousseau’s sign in adult cisliae disease, 
61 

in tetany, 001 
Trunkulitls, 427 
Trypanosomiasis, 702 
Tuberculin in renal tuberculosis, 474 
tests in tuberculosis, 152 
Tuberculosa dolorosa, 431 
Tuberculosis, benign, acute, 153 
genito-unnary, 474 
hilum, 151 
miliary, 153 
chronic, ISI 
of bronchial glands, 198 
of bronchus, 131 
of Intestiaes, 155 
of kidney, 474 
of larynx, 116, 158 
of liver, 03 
of lungs, 148 

Set «fio Tuberculosis, pulmonary, 
of TDCdiastlnal glan^, IDS 
of mesentery, 112 
of (esophagus, ulceration In, 21 • 
of pharynx, 12 
of stomach, 33,43 
of thyroid, 038 
of tongue, 10 
of tonsils, 7 
poeumonlc, acute, 152 

and lobar pneumonia, similarity 
of, 141 

pulmonary, 148 
acute, benign, 153 

bronchopneumonic, 150 
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TobfTCBltnli pulmotiju), antic — conlj. 
influcnul. 152 
mlUarj, 153 
pneumonSr, 152 

lUsmann'* carl) inflUraUon in, 149 
llonsJorfT count In, 152 
clironic, 150 

clASsiUcaUon of, closctl cn^n, 154 
open 154 
Maces. Inman‘«. 154 
rhilip'Jt. 154 

erneVed pot sound In. 150 
Cnnclicr's cninular brrathlnn In. 
ISO 

open owes, Importance of 
isolation of, ICO 

pcmtsslon note In KrOnlcV area. 
150 

post tussive auction In, 151 
siCTW of artUe disrosc of, 151 
treatment of, aUoctir}i>In, 157 
apicohiis, 167 
artincial pneumothorax, 15s 
bUateml pnruntothomx, 150 
diet, ISO 

extrapleural pncitmotfiarax, 
157 

oteoUiorax, 150 
phrenic as uhlan, ISO 
crush, ISO 

proph) lactic, by II C. C 
vamne, 155 
•anoeryxin, 157 
Sauerbruoh opent/on, 157 
Semb operation. IS? 
thoracoplasty. 137 
Mintrlch’a algn In, ISI 
Ghoo'a primary focus In. 1 40 
uveo-parotid. 15, 372 
Tuberculous cystitis, 474 
menincith. 250 
peritoaltis, lOI, 101 

Tudor rdwards* spectacle frame, use of. 

In oxygen administration, 143 
Tularaemia, 710 

Tumours. Sec unttfr Carcinoma ami 
under nimet pf organ* and regtonj 
Tuainf'fork test, 377 
Turpentine stupes, 650 
Typhoid fescr, 654 

Immunisation. 557 
tvpe of infeethe endocardilb, 237 
Typhus fescr, 501 

Immunisation, 563 

Tyrosine crystals in urine In acute jtIIow 
atrophy of Ihrr, 89 


Ulcer and Ulcer*. 
anastomotic, 45, 40 
diioiienal, 43 
gastric, 04 

See alio under Gastric 
gostro jejunal, 45 
jejunal, 45 

Ulceration, dyspeptic, 3, 10 
cesophageoi, 21 
pharyngeal. 13 


incerat/on~H:onftnunf. 
anal! track, of tomll, 8 
stercoral, In Hirsclispning’s disease, 58 
tlloar nerve, 43 1 
neuritw, 425 

Ultra-violet light treatment In herpes 
soster, 424 
in ncketa, 02l 
In whooping cough, 554 
UodnarUsis, 722 
Uncinate Ills In neromegnly, C70 
Undulant fever, 559, 708 
Ursemla, 403 
acute, 405 
chronic, 407 
convulsive, acute, 405 
dilfrrentiaiJon from introcranJal 
harmorrhage, 30 4 
eclvmptic, 465 
epneptiform, 405 
false, 465 
latent, 4CH 
nephrotic, acute 460 
|>ost renal, 403, 465 
prrrenal, 463, 465 
renal, 403, 405 
Urea eleamnee Irsl, 410 
Ureters, cat bet rrisalion of. In hxniaturia, 
413 

Urethral crises, 389 

Uric acid, in blood. Increased in chronie 
mieloid leukicnua, 504 
In gout, 030 
normal, 639 
Urinsmla. 46S 
Urinary ailoilos, 475 
Urinary ctw|i,4»0 

in acute dilTuseglomeruIo-nephritis, 
448 

in nibuminurin, 411 
in ]>rnlgn renni artcnotoaclerosis, 
401 

In blackwnlcr fever, 083 
in chrome dilfase gloraerulo- 
nephritis, 451, 450 
in crush syndrome, 452 
in focal nephritis, 450 
in I>|>oid nephrtrsis, 458 
in malignant renal artcnolosclerosls, 
461 

in mercury poisoning, 730 
in secondary eontracicd kidney, 456 
in subacute nephniis, 453 
diastase in pancreatic disturbances, 
07, 08,09 

scMitosoml-wh, 715 
svxtem, 440 

tract, It Coli, infections of, 469 
bacterial infections of, 468 
Urine, abnormalities of, 410 
alcohol in, 742 

amount of, abnormalities of, 410 
colour nnd conststency of, 441 
examination of, chemical, 441, 445 
In test of renal function, 445 
microscopical, 441 , 445 
Icudne and tyrosine m. In oeute yellow 
atrophy of liver, 89 
ptolaa in, in migraine, 343 
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Urine, prolan in — continued. 
in pregnancy, 007 
proteose botly in, in asthma, 1S2 
in multiple myelomatosis, 008 
Bpeeiflc gravity of, 411 
Uroselectan B, 175, 609 
Urticaria, in ongio-neurotic oedema, 274 
in dracontiasis, 727 
in food poisoning, 757 
in Ilenow’a purpura, 521 
in hydatid disease, 715 
in schltosomiasis, 71C 
in trichlnelliasis, 721 
Uveo-parotid tuberculosis, IS, 872 
Uvula, enlargement of, 18 

Vaccination, 5-10 

Vaccines, autogenous, in chronic 
catanhal bronchitis, 127 
in hay fever, 114 
sensitised, in undulant fever, SOI 
Ilaffkine's, in cholera, 001 
prophylactic, in plague, 095 
In scute pyelitis, 470 
in chronic cystitis, 472 
in enterogenous cyanosis, 616 
in tniluenza, 583 
in Tbcumatoid arthritis, 611 
in typhoid fever, 637 
in whooping>cough, 654 
In yellow fever, 607 
Ilvuig, praphylactie, in abortus fever, 
SOI 

in abortus fever, 601 
In dUsemlnated sclerosis, 418 
in elephantiaaLs, 730 
in rheumatoid arthritis, 012 
In typhoid fever, 557 
Vaccinia, 540 
Vagal caster, 433 
VagBi nerve, S82 

lesions of, 121, 883 
recurrent larj-ngcnl branch of, 121 
superior laryngeal branch of, 121 
vanOen Dergh’s test for bile pigments, 72 
in acute yellow ntropliy of 
liver, 80 
in anemia, 481 
in blackwater fever, C83 
In catarrhal jaundice, 87 
in congenital acholuric famllbl 
Jaiinilice, 400 
In glandular fever, 587 
In Hanot’s cirrhosis, 81 
In jaundice, biphasic reaction, 
84 

direct reaction, 83 
indirect reacUon, 83 
in malaria, C80 

in obstructive biliary cirrhosis. 


in pernicious anarmia, 480 
In portal cirrhosis, 70 
In slclclc-cen ansmia, 407 
in simple achlorhydric anicmla, 
402 

Van Slyke blood urea clearance test, 440 
Vaqvez’t disease, 514 
Varicella, 542 


Varicocele, in renal tumours. 480 
Variola, 644 
minor, 547 
Va^olatlon, 640 
Vasopressin, 668, 673 
Vaso>vagaI attacks, 832 

diderentiation from epilepsy, 332 
is simple bradycardia, 218 
in syncope, 280 

Vegetables, carbohydrate content of, 682, 
633 

Venesection tn chronic nephrosis, 450 
in erythnemin, 516 
in heart failure, 220 
in heat stroke. 731 

Ventricular escape in sino-auricular iilock, 
219 

flbrillation, 210 

in electric shock, 783 
hasmorrhage, 304 

Ventriculography In hydrocephalus, 818 
in Intracranial tumours, 811 
Vertebrie. affections of, in compression 
myelitis, 403 
Vertigo, 377 

in cercbcllar'Syndrome, 355 
epidemic, 378 
Vesical crises, 880 
Vestibular nerve, lesions of, 377 
VeslibuUUs, acute, 880 
Vestibiilo>*plnal tract, 279 
Vioeeol’s angina, 6 ' . 

spiroclucte of, infection due to, 2, 4, 6 
Virchow’s gland in carcinoma of stomach, 
41 

Virus pneumonitis, 147 
ViscCToptOSls, 20, 61 
Visual path, lesions of, 858 
Vital capacity of lungs, 113 
in emphysema, 118, 162 
VltamlRS, 617 

deflclcncy of, conditions due to, 617 
vitamin A, 017 
blue unit of, 617 
Carr-Price unit of, 017 
in treatment of adult cmliac disease, 
01 

vitamin D2, BG, 618 

vitamin B complex, 018 
vitamin B, in treatment of adult 
cccliac disease, 61 
in treatment of pink disease, 330 
treatment of rheumatoid arthritis, 
612 

vitamin B| in treatment of adult cceltac 
disease, 01 
vitamin C, 618 

and asoorbie add. identical, 018 
deOciency in hicmoplysis, 177, 178 
in treatment of adult ccellac disease, 

I 61 

I intreatmentofrhetimatoldartliritls, 

I 612 

I vitamins, 617 

deficiency effect on bone calcium, 

; 650 

I In treatment of adult ccellac 

I disease, 01 

' In treatment of rickets, 621 
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Vitamins, vitamin D — continiud. 
intemationnl units of, 617 
vitamin B, 618 

In treatment of amj otrophie Jaleml 
sclerosis, 397 

in treatment of i»eudo*hypertropluc 
muscular dj'stropliy, 000 
vitamin K, 619 
deficiency, 622, 52S _ 

in hemoptysis, 177, 178 
la treatment of bypoprotlirom* 
biDsmia, 86 
vitamin T, 010 

deficiency in hemoptysis, 177 
in treatment of pu^ura, 520 , 521 
vitamin PP, 018 
in maturation of red cells, 482 
Volvulus, 55, 112 
Vomiting, 83 

cerebral, in tuberculous menmcitis 
239 ** 

fecal. In intestinal obstrucbon, 56 
in acholuric jaundice, 406, 497 
in acute aseptic meningitis, 206 
in acute catarriial cholecystitis, fis 
In acute diffuse glomerulo nenhntls. 
•447 

in acute dilatation of the stomach, 28 
m acute di ssem i n ated encephalo- 
myehtis, 826 
m acute gutntls, 23 
In acute pancreatitis, 08 
’ 10 acute pentomtu, 103 

u acute serous meningitis, 297 
in acute yellow atrophy of Incr) 89 
In alcohol poisoning, 743 
In amoebic dysentery, 68$ 
in aagtns pecans, 233 
in appendicitis, 49 
in arsenic poisomng, 740 
in ascanasis, 719 
in baciliary dysentery, OSS 
in biliary cobc, 100 
in bronuopneumoma, 146 
In Caisson disease, 723 i 

In coremoma of the stomach, 41 i 
in cardiac infarction, 230 
in cerebellar tumour, 855 
in cerebral abscess, 815 
in cerebral tumour, 311 
m chronic cholecystitis, 97 
in cliroaie dilatation of the stomach, 
29, SO 

in chrome gastritis, 24 
in chrome nnemia, 467 
in cirrhosis of the liver, 78 
in congemtal cj-stic disease of the 
kidney, 431 

in congemtal hypertrophic stenosis of 
the pylorus, 31 
In cysts of the pancreas. 71 
In digitalis administration, 217 
m diphtheria, 537 
in dracontiasis, 727 
in duodenal diverticula, 45 
in encephalitis lethargies, 822 
in epilepsy, 831 
In erysip^aa, 564 
' in gastrie ulcer, 85 


Vondtiog — eonlinued 
in glandular fever, 537 
in Graves' disease, 650 
in heat exhaustion, 731 
in ITenoch’s purpura, 521 
in hernia of maphragm, 201 
in Hirschsprung’s disease, 58 
in hydrocephalus, 818 
In hydroneplirosis, 475 
in influenza, 531 
in intestinal obstruction, 56 
in intussusception, 54 
m latent ursmia, 468 
in lead poisomng, 733 
in meningococcal mejungitis, 292 
in mercury poisoning, 736 
in mesenteric thrombosis, 112 
in migraine, 343 
in morphinism, 750 
in pancreatic calculi, 72 
in pericarditis with effusion, 206 
in pemicions anxmia, 188 
in pneumococcal meningitis, 296 
io pneumonia, 140 
in poliomyelitis, 407 
in pontine hiemorrhage, SOS 
in qumidine adnunistration, 218 
in rat bite fever, 707 
in relapsing fewr, 702 
in renal colic, 476 
io scarlet fever, 631 
in sea-sickness, 780 
in septic meningitis, 295 
in simple paroxysm^ taeby cardia, 214 
in small pox, 545 
io spirochstal jaundice, 003 
in subarachnoid lisTDorrhage, 302 
ill superior longitudinal sinus 
thrombosis, 800 
in tabetic emes, 380 
in trench fever, 504 
m trichimasis, 721 
in typhus fever, 562 
in vestibular lesions 860 
m whooping cough, 552 
in yellow fever, COO 
projectile, in intracranial tumours, 
811 

regurgitant. In intestinal obstruction, 
56 

Von Bechterew’s disease, 614 
Von Gierke’s disease, 02 
Voo Craefe’s sign in exophthalmic goitre, 
051 

Von Jaksch’s anxmia, 498 
Von Reckllngbausen’s disease 
{generalised osteitis fibrosa), COS 
Von Winiwarter’s disease, 269 


Wallenberg syndrome, 855 
War gas poisoning, 767 
oedema, 020 

Wassermann reaction, in acquired 
sypliilis, 570 

in angina pectoris, 283, 2S5 
in aortic aneuryvm, 250, 257, 258 
in aortic regurgitation, 248 
in aortic stenosis, 249 
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Wasstxwatjn Te&ction— eontinwed. 

m auricuIO'VentricuIat block, 221 
in carciaoma of bronchus, 13S 
of liver, 81 

in cerebral thrombosis, JJOO 
in chronic nephrosis, 450 
in cirrhosis of the liver, 70 
in congenital syphilis, 5(17 
in diabetes insipidus, 073 
in encephalitis lethargicn, 323 I 

in erythromelalgia, 272 
in facial paralysis, 375 
in fibrosis of the lungs, IGS I 

in general paralysis of insane, 303 I 
in guramaof hrain, 313 I 

in haimaturia, 413 
in hydroccphalas, 319 
In hypertension, 30S | 

in intracranial aneurjims, 290 i 

tumours, 313 ' 

■ n malaria, 680 
in myelitis, 403, 105 
in progressive muscular atrophy, 
305 

in pulmonary arteriosclciosVi. 235 
in radiculitis, 421 
m rat-bite fever, 707 
in relapsing fever, 702 
in rheumatoid arthritis, 611 
in sciatica, 428 
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mixture, diluted with water and drunk effervescing. In addition to the 
quinine, plenty of fluid should be taken. In malignant tertian infections 
of a pernicious type, or when many parasites are present in the blood, a 
rapid quinine effect is produced by intravenous injection of quinin. 
dihydrochlor. gr. 10 dissolved in 20 mib of sterile water. To prevent 
shock the injecUon should be made slowly. This may be reputed in 
C hours if the condition has not improved. Intramuscular injections - 
are not advised, as they cause local muscular necrosis, and may be 
followed by abscess or tetanus. 

Plasmoquine (pamaquina B.P.Add.) is asynthetic quinoline substance 
which destroys malarial crescents. Tablets containing 0 01 G. or 
0-02 G. are given t.i.d. p.c. for 6 days. Toxic symptoms such as metlra:- 
moglobincytha-mia, cardiac irregularities and abdominal pains may 
ensue. Its effect is better when administered with quinine as in the 
form of Plasmoquine Compound wliich contains plasmoquine 0 01 G. 
and quinin. sulph. 0-125 G. The usual dose is 2 tablets b.i.d. p.c. for 
7 days. The chief use of plasmoquine is to diminish the number of 
relapses. Atcbiin (mepacrin® hydrochloridum B.P. Add.) is also of 
^’alue in the treatment of malaria. The chief indications for its use are 
quinine intolerance, pregnancy and blackwater fever. It acts on ’ 
intracellular asexual parasites in the red cells. The usual dose is 
1 tablet (O’l G.) crushed in water directly after meals t.i.d. for 5 days. 

The cachexia which is liable to follow recurrent attacks of malaria 
is best treated by arsenic and iron, as in the following prescription. 
Ferri et ammon. cit. gt. 5, Uq. arsenical, m. 2, tnc. nuc. vom. m. 5, 
sp. chlorof. m. 7, aq. ad ft. oz. J. FI. oz. ^ cx aqua t.d.s. p.c. 

Blackwater Fever 
(MaUiriat BtemogJi^inuria) 

Definition. A complication of malaria, characterised fay 
hsmoglobinuria. ■' 

EUology. Blackwater fever is usually considered to result from 
chronic infection with subtertian malaria. A chili, fatigue, a dose of 
quinine, pamaquin or mepacrine hydrochloride may precipitate an 
attack. The destruction of the red cells is presumably due to a lysin, 
but no such lysin has been demonstrated in the peripheral blood. 
Parasites are found in the blood in over 70% of cases before the onset 
at t}ic h«mqgJobinufia, usually of the suhtertian type. B'hen severe 
hamolysis is taking place tlie parasites are difficult to demonstrate in 
the blood. Predisposing causes,’ 1 . Locality: Districts where the 
incidence of subterlian malaria is high and the disease is endemic. It 
is thus especially prevalent in tropical Africa and in certain parts of 
India, etc. It occurs to England in patients who have returned after 
contracting subtertian malaria abroad. 2. Nationality; Europeans are 
more prone than natives. 3. Bepea^ attacks of malaria ; The 
patient lias usually lived over 6 months in the tropical country. 4. A 
previous attack of blackwater fever. 

Pathology. The kidneys are enlarged and very congested. The _ 
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renal tubules are obstructed with dSbns The spleen and li\er are 
enlarged, soft and pigmented The braui and bone marrow may be 
pigmented and the heart shoT, fatty dianges The hjemolysis is believed 
to occur m the general circulation and not m the kidneys 

Clinical Findings. The patient is usually an adult European, who 
has been in a malanal country for over 6 months and who gives a history 
of repeated attacks of malana which have not been treated efficiently 
The onset is generally sudden, with a rigor , the urme is then noticed 
to be red, and there may be some frequency Feverish symptoms, such 
as malaise, thirst, headache and loss of appetite are complamed of 
There may be severe pain in the epigastrium or loins, with nausea, pr 
\ormting of bile-stamed fluid Hiccough is a symptom in very severe 
cases 

On Examinedion The patient is often jaundiced and the temperature 
is raised to 102** T or over The spleen is palpable and tenderness may 
be elicited over it, in the epigastrium or renal areas The urine In 
some cases there is polyuria, in others oliguria or anuria The urine 
vanes m colour from almost black to pale red A dark deposit settles 
on standing The specific gravity is raised, and the reaction is acid. 
Albumin is present m considerable quantities The red colour is due 
to blood Met Hb being present and Ovy Hb in the severe cases The 
deposit consists of blood and granular easts, epithelial cells and a few 
red cells The blood There is a haemolytic anaunia of \arymg degree 
The red cells may be diminished by 50% within 24 hours and may show 
ghost forms and punctate basophilia The fragility of the red cells is 
normal Tlie white cells The large mononuclears may show an increase 
up to 10% or more The indirect van den Bergh reaction is positive 
and m severe cases the direct reaction is also positive The blood urea 
is raised Oxjhsmoglobin and meth-emalbumin are present in the 
plasma 

Differential Diagnosis The jaundice, temperature and bilious 
vomiting with dark urine are suggestive of yellow fever (sec p C9G) In 
yellow fever there S bamatemcsis and the mine contains bile Other 
causes of luemoglabmuna (see p 444) rarely require ehmmation There 
IS usually no difficulty in diagnosis. 

Course and CompUcalioos The htemoglobinuria persists for a few 
hours or d&ys, end eelepses are Dot mtrequeat The temperatetre fells 
to normal when the urine clears Complications include Suppression 
of urme and hyperpjTexia Cholelithiasis may ensue as a sequela 

Prognosis There are many mild cases which recover, but the 
outlook is V ery grave in any severe case 

Treatment Prophylaeite In districts where blackwater fever is 
endemic, every attack of malana should be adequately treated with 
quinme If a person has suiTered from haunoglobinuna previously, 
mepaerme hydrochlor should be used rather than qumme m the 
treatment of an attack of malaria, and the urme should be kept alkaline 

Curatne The disease should never be treated lightly The patient 
must be put to bed and kept lying down at absolute rest He should 
be given fluids containing dextrose as for acute nephritis (seep 449) the 
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amount of urine passed must be measured and charted daily, and when 
diuresis occurs the voluuie of ingested fluid can be increased. An alkaline 
mixture containing Sod. bicarb, gr. 30, sod. citrat. gr. 20, sp. chlorof. 
m. 7, aq. menth. pip. de^t. ad fl. oz. 1 should be given six-hourly or four- 
hourly, to render and keep the urine alkaline. If vomiting.prevents this, 
drip rectal salmes, containing sod. bicarb, gr. 120 to 1 pint, should be 
given. If there is suppression of urine, the loins should be dry cupped, 
or hot applications, such os ■water bottles, applied. An intravenous 
injection of I pint of 5% dextrose in normal saline may prove helpful. 
If vomiting prevents th^ taking of sufficient fluid, rectal injections of 4 to 
8 fl. 02 . of normal saline containing 5% dextrose should be given every 
4 to 6 hours. The bowels arc opened with an enema if there is constipa- 
tion, before the rectal salines arc given. A drip blood transfusion of 
500 to 1,000 mils should be given to patients with polyuria. For 
peripheral circulatory failure, treatment consists of warmth, the intra- 
muscular injection of 1 mil. of Pilressin and the oral administration of 
ephedtine hydrochlor. gr, repeated 0 hourly. It is usually considered 
inadvisable to prescribe any anti-malarial drug during the acute stages 
of the illness, and the anicmia generally improves spontaneously during 
convalescence. After recovery it is advisable for the jiatient to leave 
a malarial country, as dangerous relapses* are to be feared. If parasitM 
reappear, as often happens five to fourteen days after the harmoglobi- 
nuria has ceased, a course of Atebrin (mepacrinai hydrochloridum 
B.P. Add.) should be given (see p. 682). 

Bacillary Dysentery 

{Epidemic Dysentery) 

Definition. A disease characterised by diarrhoss ivith the passage 
of blood and mucus, and caused by a special group of bacilli. 

Etiology. There are three nmm tj^pes of bacilli ; The Shiga (including 
Schmitz’s bacillus), the Flexner-Y and the Sound bacillus. Tliere are 
several strains of the Flexncr group distinguishable serologically. 
Tlic Shiga bacillus forms exotoxins alTecling the central nervous system 
and endotoxins acting locally on the intestinal mucous membr.'ine. 
FIcxner and Sormd infections arc generally of a milder type than are' 
those caused by the Shiga group. Infection is carried to man by food 
and >\ater, and transmitted from fieces by flies or by fingers. Pre- 
disposing causes : 1. txicality ; Bacillary dysentery’ occurs in epidemics 
in the sub-tropics and also in temperate climates. Outbreaks of dysen- 
tery’ in England, including summer diarrhcca in children, arc most 
often due to the proteus morgani, B. sonnei and B. entcritidis (Ga<;rtuer). 
It affects armies, prisoners and lunatics in asylums, 2. Season : In 
the tropics during the rainy’ season. 3. Debility. 4. Age : Infants 
under 2 years and adults of cither sex. 

Pathology. The bacilli produce an acute inflammation of the 
mucous membrane of the large intestine, and the last part of tlie ileum 
may also be aifcctcd. Small superfidal pinkish ulcers and larger 
irregular transversely disposed ulcers form, and there is no undermining 
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of tlicir edges Later the mucous membrane may necrose, becoming 
greenish black -This may slough and leave a firm rigid tube of bowel 

Inciibation Period This Aarie &om a few hours to about 7 days 

Clmical Findings Tlie patient is usually an adult, 11110 is suddenly 
taken ill with abdommal pain and diarrhcca There is malaise associated 
with fever and tenesmus may be very marked In an acute case the 
patient has to go to stool very frequently, but little is passed each time 
There may also be vomiting and considerable thirst 

On Eraminaiion The abdomen is tender and the muscles are often 
held rather ngidl> contracted The temperature is raised to 102® T or 
103* F and the pulse IS frequent The tongue m a severe case becomes 
drj and the patient suffers from marked collapse owing to dehydration 
and to\£cmm Tlie urine output is scantj The stools often consist 
of a little jelij like material with blood, but with no fecal matter, 
and thej are odoiurless Microscopically, a film shows very few 
bacilli, many polyunorphonuclear cells (up to 90%), some large 
macrophage cells with engulfed red corpuscles (these must be 
distinguished from amocb'c) Dysentery bacilli may be isolated by 
culture dunng the first few davs of the illness, but rarely after the 
first week. The blood A positiv e agglutination with stock dysentery 
baciUv cultures cau be obtained after the first week most definitely in 
Shiga infections Dlood culture is rarely positive, there is usually a 
slight leucocy tosis In sev ere cases the blood urea rises and the alkali 
reserve falls 

Vandies 1 Fulmmatmg dysentery This may be of a choleraic 
tyTJC, with collapse, vomiting and diarrhcca or a gangrenous type, 
with severe tovicmia and abdommal pain 2 ^lildtype There is little 
constitutional disturbance or tenesmus and the stools contain fxces, 
with some mucus and blood 8 Chrome type This persists for ov er a 
month, often with alternating constipation and diarrhcca 4 Infantile 
or summer diarrhoea Diarrhoea with blood and mucus in the stools 
may be due to bacillary dysentery 

Difierential Diagnosis Bacillary dysentery differs clmically from 
amoebic dysentery m its more acute onset higher temperature greater 
degree of tenesmus, and more profound collapse The stools differ m 
their appearance, those of amoebic dysentery usually beiag very offensive 
and containing faices They differ also m their cellular ejcudate (see 
p C8T} The causative organism is a/so distinct Arthntis is a com 
plication of bacillary dysentery, and liver abscess of amoebic dj sentery 
Other conditions which can be excluded clinically and bactenologically 
are the enterica group infections, food poisoning cholera and schistoso- 
miasis Ulcerative colitis is m some cases due to haciUary dysentery 
(seep 52) Sigmoidoscopic examination is of value m the- diagnosis of 
chronic dy sentery The mucous membrane is red granular and bleeds 
easily, and the bowel w all is rigid 

Course and Complications In fulminating cases the course is 
rapidly progressive to death m acute cases the diarrhcca usually lasts 
for 7 to 10 days, and the condition gradually improves as the motions 
become freculant Relapses may occur, the stools containing blood and 
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mucus and a condition of chronic dysentery becomes established. 
Complications include arthritis, paroUtis, conjunctivitis, iridocyclitis, 
ascites and constriction of the intestine. The arthritis usually affects 
large joints such as the knees ; tlicre is clear fluid in the joint and 
recovery is the rule. It may occur during the acute stage or during 
convalescence. ' 

Prognosis. The average mortality is about 2 to 5%. Fulminating 
cases die in a tew days. Shiga Infections are more severe than other 
types. 

Treatment. Prophylactic. Endeavours should be made to prevent 
flies from having access to food ; fxces should be disposed of 
liygienically ; dysentery bacilli carriers should not be allowed to 
prepare food. Inoculation with dj'sentery vaccines has not been very 
successful. 

Curative. The patient must be kept warm in bed. Hot applications 
to the abdomen, such as turpentine stupes, help to relieve pain. At 
the beginning of the illness the bowels should be emptied of irritant 
r material by a dose of ol. xic. fl. oz. Then sodium sulphate, gr. 60 in 
2 oz. of water should be given every 2 hours while the patient is awake, 
until watery evacuations are obtained. This tends to concentrate the 
toxins in the bowel and prevent their dissemination. The saline 
administration is then reduced to every 4 hours, and tlicn to every 0 hours 
until faeces reappear in the stools. The Diet : During the first 24 hours 
only water or mineral waters should be allowed. Subseciucntly albumin 
water, dextrose water, thin arrowroot, Brand’s essence and jelly are 
given. Tlie diet is gradually increased by the addition of citrated milk, 
milk jelly, custard, sago pudding, a lightly boiled egg, toast or rusks, 
etc. 

special Treatment. 1. Antitoxic serum (polyvalent) has little 
clTect if adtriinistercd after the first few days of the disease A pre- 
liminary determination of susceptibility to serum and desensitisation, if 
necessary, is made (see p. 535). In an acute case 50 mils of scrum, 
diluted with an equal volume of warm normal saline (temperature 
100*F.) are injected slowly intravenously twice a day until the tempera- 
ture falls to normal. 2. Bacteriophage is sfaroAgly recommended by 
certain authorities. It must be administered during the first 2 or 3 days 
of the disease, combined with adequate rest ond dietetic restrictions. 
8. The use of Sulphaguanidine is a promising method of treatment. 
The usual dosage is 8 G. t.i.d. by mouth for 2 days, followed by 2 G. 
b.i.d. for 5 daj-s. 

If there is severe dehydration intravenous hypertonic saline should 
be given (sec p. 001) as for cholera. Tenesmus can be relieved by a 
small starch and opium enema (Dae. opii m, 20, starch.gr. 60, water 
fl. oz. 2). A subcutaneous injection of morphin. sulph. gr. J may be 
required for insomnia. In chronic cases which will not heal, rectal 
injections of Yatrcn (chiniofonum n.P. Ad<l.), ns for nmccbic dysentery 
(see p. C89) may be trictl. If these fail a aeeostomy will give rest to the 
large intestine and also enable it to be washed out, and is successful in 
some coses. 
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The arthritis is best treated by the application of Scott’s dressing 
(ung h\ drarg co B P ) 

Amtebiasis 

(Amcchc Dysenlery Atncehtc IlepaixUs Pulmonary AtruEbiams) 
Definition Amcebiasis includes the diseases m man caused by 
infection \nth the Entaniccba histolidica 

Etiology The causative agent is the Entamceba histoly'tica This 
exists in an amceboid or vegetative form and as a cyst The amccba is 
actively motile, has a clear ectoplasm and usually contains engulfed 
red cells The cyst contains four nuclei Jfan swallows cysts in food or 
water In the intestine amoebae develop , some of these amcebae form 
cysts which are excreted in the ficces The house fly probably carries 
the cysts to food and water , or food may be contaminated by the 
fingers of a cyst passer Predisposing causes Locahty, especially 
Egypt, India, Mesopotamia and parts of America 

Pathology The amoebae infect the large mtestme, working their 
way through the mucous membrane They cause colliquative necrosis 
in the submucous tissues and a bottle shaped ulcer forms The ulcers 
enlarge and have an undermmed edge They are situated longi* 
tudmally in the intestine, and form especially m the cscum and at 
intestinal flexures The amcebse may pass to the liver vtd the portal 
vein and produce hepatitis, or smgle or multiple abscesses , the pus is 
pinkish brown (anchovy sauce) and usually sterile Amcebs are found 
in the scrapings from the abscess wall The liver abscess may rupture 
mto the lung, stomach, duodenum colon, peritoneum, and rarely into 
the pericardium Abscesses may form in the brain or spleen as the 
result of a systemic infection 

Incubation Penod In experimentally infected man this varies 
between 9 to 94 days 

Chidcal Findings The patient may be a child or an adult, who 
complains of diarrbcca coming on gradually, with abdominal pain 
There is tenesmus if the lesions are situated low in the rectum 

On Examinaiton Tenderness may be elicited over the cascum or 
transverse colon or in the left iliac region The temperature is usually 
not raised or only slightly so In this acute simple type the bowels are 
opened about 12 tunes in the 24 hours and the motions contam mucus., 
pus, dark blood and some fasces If untreated the condition usually 
remits after a few weeks, but recurrences are common Examination of 
the stools The specimen should be sent to the laboratory directly it 
IS passed and examined for amcebs or cysts, and if not found another 
specimen sent daily for 5 to 7 days The cellular content of the stools 
m amoebic dysentery shows a preponderance of mononuclear leucocytes 
or degenerating epithelial cells The field usually swarms with bacteria, 
and Charcot Lejden crystals are often present. In chronic cases 
diagnosis may at tunes be made by sigmoidoscopy and finding amcebae 
in scrapings from an ulcer wall 

Other Toneites include 1 Acute gangrenous dysentery A short 
fulminating illness, in which luemoirhage and perforation are hable to 
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mortality has been much lowered by closed aspiration treatment. 
Emetine hydrochloride gr. 1 in 1 oz. distilled water may he injected 
into tlie abscess cavity after aspiration. 

Cholera 

DefiniUoQ. A disease due to a specific bacillus, characterised by 
Severe watery evacuations, muscular cramps and collapse. 

Etiology. The cause is the Vibrio cholerffi (comma bacillus).' It is 
conveyed from man to man by means of infected ater and food, sucli as 
melons, milk, etc. The vibrios pass out in tJie faices and the water is 
thus contaminated. Fingers and flies may also convey the vibrios. 
Carriers occur, but they are usually convalescent patients who remain 
carriers for a few weelu or moutlis only. The disease is disseminated 
largely by pilgrims or trade«. Predisposing causes: 1. Locality 
Cholera occurs chiefly in India, endemically and epidemically. 
Epidemics have arisen in Europe and America. 2. Season and 
climate : The incidence is favoured by a high absolute humidity of 
the air (over 0'400). 

Pathology. At autopsy the body is wasted and dry ; the muscles 
are dark. The chief lesion is in the ileum, where the mucous membrane 
is reddened and the contents may be of the “ rice-water ” character } 
white flakes of cellular dihrxs in a clear fluid. The spleen is not enlarged, 
the kidneys may be congested or show cloudy swelling. 

Cholera vibrios are usually confined to the intestine, but some may 
be found in the gall-bladder; more rarely there is a septicie/nia, and 
they are present in the spleen and unne. 

Incubation Period. This varies from a few hours to 5 or Q days. 

Clinical Findings. Cholera may begin quite sud<lenly, or tliere may 
be a few days of diarrlaea, not ofa typical choleraic nature at the onset. 
The patient complains of very severe diarrheea, in wldch after the 
bowel has been emptied of fscal matter, the evacuations consist mainly 
of water. There is marked prostration, and severe cramps in the legs 
and abdomen, which may cause muscle rupture. Vomiting of 'vatery 
fluid adds to the patient’s misery, and there is intense thirst. 

On Examination : In this algid stage the skin is cold and clammy, 
and lias lost its elasticity, the patient is cyanosed, the eyes are sunken, 
the respirations and pulse rate are rapid, and the voice is feeble. The 
axillary temperature is normal or subnormal, but in the rectum the 
temperature is slightly raised. The stools ore of n “rice-woter” 
cliaraeter (see above) and contain. cholera vibrios. Bacteriophage is 
present in stools of patients who do well, and not present in fatal cases. 
The urine becomes verj’ scanty, with a liigh specific gravity and albumin 
is often present. The blood pressure falls below 100 mm. Hg. syst. TIic 
blood is “ sticky " from concentration, the Hb. percentage rises, and the 
red cells number over 6 , 000,000 per c.rran. There is a leucocytosis of 
20,000 to 60,000 per c.mm. The specific gravity of the blood rises from 
tlic normal of 1,050 to 1,001, if 1 pint of fluid has been drained away 
from the blood, and to 1,005 with a loss of 6 pints. The blood culture is 
usually sterile, but a positive agglutination of dead cholera vibrios by 
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the serum is found after tlie eighth to tenth dajs The patient may 
rapidly die, or in a few days pass mto the reaction stage The body 
temperature rises, the skm becomes warm, the blood pressure rises, the 
pulse slows, and the output of unne increases , the watery ^ omit and 
_ stools cease An irregular type of fe^ er may non ensue with delirium 
and coma, called cholera typhoid, or the temperature may rapidly settle 
as the patient’s condition improves 

Vandies. 1 Cholera ncca The patient mpidlj dies, the bowels 
contain much fluid, but no “ nce*water ’* stools have been passed 
2 Ambulatory Here the diarrhoea is not very severe, the constitu 
tional disturbance is comparatively mild and there are no cramps 
Differential Diagnosis There is little difficulty m an epidemic, 
and the diagnosis is made by examination of the stools for vibrios 
Other causes of acute gastro-enteritis must be excluded, such as food 
poisoning, and m England cholera nostras or summer diatrhcea In 
tropica! countries algid malaria (see p. 680) is excluded by a blood 
film. 

Course and Comphcatioos. The severe forms of cholera take a ^ ery 
rapid course , in less grave infections the coarse is more prolonged and 
relapses may occur during convalescence, with return of the diatrhcea 
Complications include Bronchopneumonia, parotitis, nephritis, um;mia 
and h\'perpjTexia 

Prognosis Cholera is a very severe disease, but the mortality has 
been lowered by modem treatment In any epidemic the case virulence 
becomes less sev ere towards its close The amount of fluid lost from 
the blood (as judged by the specific gravity) is a guide to the seventy 
of the case 

Treatment Prophijlaclie In an epidemic, protection is afforded by 
boding all water and milk, eating only cooked foods, avoiding all foods 
hable to cause diarrhoea, and by the isolation of contacts Further, at 
any time vaccination will afford considerable protection for several 
months Tiie anti cholera vacane contains 1,000 mill ion dead \ ibnos in 
1 mil , the initial dose is 1 mil followed by 2 mils a week Iat» 

Curative At the onset of the diarrhoea the patient should be kept 
warm in bed The faces and urine should be received m disinfectant 
as for enteric fev er Alorphme and opium should nev er be uSeil The 
patient should drink water, albumin or dextrose water, m small quan- 
tities frequently, taking as much as he can Vomiting may he cheeked 
by giving tab cocain gr ^ by mouth, repeated in half an liour if neces- 
sary Rogers’ hypertomc salme should be given uitravenously m all 
cases in which there is much loss of fluid from the blood, as judged by the 
specific gravity, or in which the blood pressure falls to 80 or 70 mm Hg 
syst The chlorides combine with the cholera toxins in the blood and 
the product is excreted The hypertonic solution prevents fluid passing 
from the blood to the bowel Uneinic sjmptoms are checked bj mam 
taming the alkalmity of the blood by mtrav enous mjection of an alkaline 
solution Rogers’ hj'perlonic salme solution contains sod chlorid. 
gr 120, calc chlorid gr 4, water 1 pint, and his alkaline solution con- 
tams sod bicarb gr 100, sod chlorid gr 90, water 1 pmt The solu- 
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tions should be Trermed to body temperature, but if the rectal tempera- 
ture is over 100*F., the solutions should not be over 80*F., or hj’per- 
pyrexia may ensue. They should he run in at the rate of about 4 02 . a 
minute. The amount required is determined by tlie specific gravity of 
the blood, as described on p. 090. One pint of the alkaline solution is 
first injected, and then the requisite amount of fluid is made up by 
injecting the hypertonic solution. The alkaline solution should also 
be injected into the rectum, at first 10 oz. every 2 hours, and then every 
4 hours until the output of \urinc exceeds 20 oz. a day. Calcium per- 
manganate pills (gr. 2) should be given every quarter of an hour for the 
first 4 hours and then every half hour, until green bile appears in the 
stools. TJie permanganate oxidises the toxins. Kaolin oz. 7, in water 
02 . 14, can be taken frequently and appears to do good. Other forms of 
"ucaETnent, such as the administration of essential oils by moutli, are 
not of value m severe cases. The use of antitoxic scrum is still in the 
experimental stage. During convalescence the diet must be very 
cautiously increased with diluted titrated milk, milk jellies, custanls, 
etc. 

Sprue 

(Pii/osu) 

Definition. A disease characterised by emaciation, sore tongue, and 
dinrrhcca. , 

Etiology. The cause is unknown. Sprue may be due to : 1. A 
deficiency of ionised calcium in the blood. 2. Infection with yeasts, 
such as the Monilia psilosis, or with streptococci. These are probably 
secondary infections. 3. Deficiency of the vitamin complex 11 in the 
food. PredUposingcavses : 1. Locality; Especially China, the Malayan 
Archipelago, India, Ceylon, the East and West Indies, and the southern 
states of N. America. Sprue may occur in certain houses. 2. Race : 
Europeans arc liable to sprue in endemic zones and also may develop 
it several years after returning home. 8. Age and sex : Cliiefiy adults 
and slightly more common in women. 

Pathology. The wall of the small intestine is very thin, and-the 
mucous membrane is atrophied. Small ulcers may form and perforate. 
The large intestine may be similarly affected. The heart, liver and 
spleen arc atrophied and the bone marrow shows megaloblastic hyper- 
plasia. Tlie atrophied intestinal mucous membrane interferes with 
absorption. 

Clinical Findings. The onset is insidious with weakness, dyspepsia 
and flatulence. Looseness of the bowels is then noticwl, occurring only 
in the early part of the day. The patient loses weight progressively and 
complains of soreness of the tongue and mouth, and later soreness may 
also be referred to the oisophagus and rectum. 

On Examinalion : The patient fa very wasted when the disease is of 
some duration, and the skin is often dark. The tongue in the early 
stages is red, and later small vesicles may form and the surface is smooth 
and shiny. In more chronic cases the tongue is shrunken and pale. 
Erosions may also be seen on the buccal mucous membrane. The liver 
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dulness is diminished A test mesil often sho^\s deficiency of hydro- 
clilonc acid The stools are laige, pale and frothy Urobilinogen is 
present The total fat is increased to 50 or 80% (normal 20 to 30% of 
dried ficccs), there bemg an increase of the spht fat The blood shows 
often a megaloc^ic ansenua with a high colour index A few normo 
blasts may be seen, but usually no megaloblasts The leucocytes are 
usually not affected The dextrose tolerance test often shows a low 
curve due to deficiency of absorption, and the blood calcium maj be 
below normal Sternal puncture shows clianges similar to those found 
m pernicious antcmia (see p 489) 

Differential Diagnosis The luslorj of residence abroad and the 
clmical picture is characteristic, Ctrliac disease m adults (see p Co) 
closely resembles and probably is identical with sprue In chronic 
pancreatitis there is an excess of unsplit fat In some cases the blood 
count maj closely resemble that of pernicious anjcmn 

* Hill diarrhoea ’ is liable to occur especially m India at an altitude 
of over 6 000 feet It resembles sprue with the pale, frothy stoob 
occurring m the morning, and may develop mto true sprue 

Course and Complications The course is usually clironje. 
Ha)matcmesis or tetany ma> occur as complications 

Prognosis Death may occur wiUiin a year if the disease is not 
treated and in an} case the prognosis is bad m patients past middle age 

Treatment The patient must be put to bed and kept there for at 
least 0 weeks The diet consists of milk Bengers fo^ or "ingliurt 
given in two hour!} fee<U, beginning with 8 pints of milk m the 2i hours 
end increasing gr uluaU> to 5 pints It should be sipped v cr> slowly 
Spruhe is rich m protein and poor m fat and is of value as an altcma 
In e to a milk diet It is dissolved m water according to the directions 
and six feeds are gn en in the 24 hours at intervals of 2 hours the totol 
quantity taken bemg gnduallj increased from two to six pints If 
milk food disagrees raw meat jiuce or 2 oz feeds of lightly cooked 
minced steak maj be gi\ cn The meat feeds are increased up to 1 to 2 lbs 
daily The motions should become formed after a few day s treatment 
If constipation develops liquid pamflin should be given as required 
After 0 weeks the diet should be gradually increased by adding fruit 
such ns strawberries, bananas or apples 1 or 2 duly and gradually 
increasmg to 1 lb or more daily A raw egg may be added to the mdk 
then 1 or 2 rusks pounded fish and later chicken are gi\cn Bism 
salicyl gr 15tds two hours after meals helps to check loose motions 

lor the anamiia Ii% cr extract may be given os for pernicious anxmia 
(see p 400) If the anicnua is very severe blood transfusion is of great 
value Deficiency of ionised calcium is made good by calcium lactate 
gr IStoCOtds together with Itadiostolciim capsules (liq vitammA 
et D cone B P Add ) m 3 1 1 d s 

After each feed the mouth should be cleansed wiUi an alkaline 
solution containing sod bicarb gr €Oto5u7 of water If the tongue is 
sore it can bepamted with 0 2 ®o cocaine solution before feeds As soon 
ns the patient is convalescent he should leave tlic affected area and 
not rctuni 
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PIzgut 

{Tki BhcJc Death) 

Definition. A disease cbaraeterised by septicseniia, and frequently 
by enlargement of a group of glands, due to infection witli a specific 
bacillus. 

Etiology. Tiie cause js the Easteurella pestis (B. pestis). Bats 
sufier from plague, and bubonic plague is conveyed to man by the bite 
of the rat flea (especially the Xenopsylla cheopis). Direct droplet infec- 
tion from man to man causes the spread of pneumonic plague. Pre- 
disposing causes: 1. Locality: Plague is endemic in parts of India, 
Indo-China the East Indies, Siberia, North and East Africa, etc., and 
sporadic eases occur in Europe and in ports, such as London. In 
1664-1605 the great epidemic occurred in London, 2. Climate and 
season; A mean temperature over 80* F. is unfavourable to pbgue. 
In temperate zones it occurs in the summer and autumn. 3. Hygienic 
conditions : Dirt and overcrowding favour its development. 4. Age 
and sex : No age or sex is exempt. 

Pathology. Tlie disease is a hremorrhagic septica:mia. Post- 
mortem the body may appear livid (black death), owing to ecchyrooses. 
The lymph glands at various sites are enlarged, matt^ together and 
surrounded with « hemorrhagic eedems. Serous membranes show 
ecchymoscs and blood-stained effusions. Tiie spleen is enlarged and 
soft ; the liver is enlarged, due to cloudy s^7elli^g, and small abscesses 
may be present ; tlie kidneys may show cloudy snvelling ,* ulcers may 
be found in the colon. The lungs may show hfcmorrhagic broncho- 
pneumonic patches or lobar involvement. The causative organism may 
be isolated from the blood, lymph glands, spleen, lungs, etc. 

Incubation Period. 2 to 10 days. 

Clinical Findings. In bubonic plague the patient Is suddenly taken 
111 with malaise, shivering, pains in the back and legs, nausea, and 
vomiting. He becomes very weak, is mentally confused and the gait 
may be staggering. In a day or so he feels a painful swelling in a groin 
or elsewhere, owing to the bubo. 

- On Examination : Tlie face is dusky or Hushed, the conjunctiva: 
injected and the expression may be wild. The temperature is raised, 
usually over 102* F., and the pulse frequent. The primary bubo is 
generally in the groin, the glands being enlarged, tender, and the 
subcutaneous tissues over them feeling cedematous. Less often the ' 
primary glandular enlargement occurs in the axilla or neck. Fluid 
obtained by gland puncture shows plague bacilli. The blood : There 
is a high leucocytosis, which may reach 80,000 per c.mm. TJie blood 
culture may show the B. iiestis. The urine often contains albumin. 
The glands usually, but not invariably, suppurate in about 7 to 10 days. 
The temperature runs an irregular course, and in cases wliich recover it 
falls by lysis, when the glands, if tliey do not suppurate, diminish In 
size and often there is marked sweating. Skin lesions may occur, 
eccbymoses are common, but in addition there may be vesicles, pustules 
or Areas gf gangrene resembling carbuncles. 
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Varieties 1 Abortiie plagtte {Pestis minor) Pyrexm mny be 
slight or n1>sent, and tlie enlarged glands arc not verj painful 
Constitutional disturbance is slight and the patient remains ambulatory. 
The buboes may or may not suppurate 

2 2’netimonic plague This maj be primarj or complicate bubonic 
plague The signs and sjmptoms are pulmonary, there is marked 
dj spncca, with cough and expectoration 

On Examination, The patient is dusky and ejanosed , rAles may 
be heard scattered in the lungs, or areas of bronchial breatlimg with 
increased voice conduction A pleural effusion often forms The 
sputum IS linn 'natery and colour^ pmk with blood , it is not sticky 
and contains the B ptstis 

8 Septiecnnie plague The patient usually dies before a bubo or 
bronchopneumonia has had time to be manifest 

4 Intestinal plague Tins is an unusual \arict>, in uhicli buboes 
do not form, but there is diarrhoea uilh blooil and vomiting Plague 
bacilli arc found in tlie stools 

5 Cerebral plague This is also a rare varietj, charactensed by 
convulsions and coma 

Differential Diagnosis In an epidemic there is little difficult} m 
recognising plague Sporadic cases mav be confused with other forms 
of septicaemia, with enteric fever, glandular fever, malaria (cerebral) 
or inilucnzal bronchopneumonia Diagnosis is estabhslicd bv finding 
the causative organism in tlic fluid from gland punctures the blood, 
urine, ficccs or sputum ^ 

Course and Complications The course of bubonic plague is as 
described above , the course may be rapidly fatal m tlic pneumonic, 
septicxmic or intestinal tj^pe, and this is the rule vrith cerebral 
plague Complications include pneumonia in bubonic plague and 
sev ere hsemorrhage from erosion due to a sloughing bubo 

Prognosis The mortalit} for the pneumomc and scpticamiic 
V anclies is nearly 100 % the bubonic v nriety prov cs fatal m about 80 % 
of cases m natives and m about 80% of cases in Europeans 

Treatment Prophylaetic This is chiefly concerned with the 
destruction of rots, and prevention of rats from entering houses or 
ships Nurses should wear masks in caring for cases of pneumonic 
plague In un epidemic Ilaflkioes prophylactic vaceme (containing 
dead bacilb and toxins') should be given 1 000 miQions tor tlic first 
dose, and 2 000 millions 10 days later It appears to exert definite 
protection 

Curaliie The patient should be isolated for 4 weeks after the 
temperature is normal lie must be kept in bed and the temperature 
lowered by sponging if it rises over 106® F The buboes should be 
fomented everj 4 hours with 1 in 4 000 perchlonde of mercury solution 
M ben Uie buboes suppurate they should be opened An intravenous 
injection of SO to 100 mils of Yersins anti serum diluted with an equal 
volume of normal saline should be given and repeated daily if the 
temperature does not fall Good results hav e been obtamed b} the use 
of Sulphathiazole (M 760) and Sulphapyridme (M &B 093) In 



